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TOTAL GASTRECTOMY: ANALYSIS OF TWENTY-FIVE 
OPERATIONS PERFORMED AT A COUNTY 
HOSPITAL* 


JouNn K. Stevenson, M.D.,+ Henry N. Harkins, M.D.{ 
Seattle, Wash. 


At the King County Hospital during the seven year period from Jan. 1, 1948 
to Dec. 31, 1954, there were 279 case diagnoses of primary gastric malignancy. 
There were 85,975 hospital admissions over this same period of time. This yields 
a case rate of 1:380 or .026 per cent. 

In the same period of time there were 8,194 deaths recorded at this hospital. 
In 163, a diagnosis of primary gastric malignancy was made at autopsy. Thus, 
death rate due to gastric malignancy in this hospital is 1:50 or 2 per cent. The 
above data do not reflect the probable actual incidences since during the study 
period the hospital autopsy rate was 59.5 per cent and many patients with 
known gastric malignancy died elsewhere and were thus lost to follow-up. 

From the 279 diagnosed cases of gastric malignancy only 70 patients were 
considered candidates for surgical intervention. Of these, 48 were treated by 
subtotal gastric resection and 22 by total gastrectomy. In this same interval, 25 
total gastrectomies were done. In addition to the 22 mentioned above there were 
2 for chronic gastric ulcer and 1 for severe gastritis. 

It is mainly the 22 total gastric resections for primary gastric malignancy 
which are here reviewed. 


INDICATIONS 


The indications for total gastrectomy for carcinoma of the stomach vary 
markedly among various authors and change frequently. This is a consequence 
of frequent evaluation of operative result, morbidity, survival, and other factors, 
and is a change common to many procedures.':?: 4) >. 

* From the Division of General Surgery, King County Hospital, and the Department of 
Surgery, University of Washington School of Medicine, Seattle. 


Instructor in Surgery. 
t Professor of Surgery. 
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50-60 60-70 70-80 
AGE BY DECADE 


Fig. 1. Incidence of age by decades of 22 patients treated by total gastrectomy for 
malignant disease of the stomach. 


At the King County Hospital we believe that total gastrectomy is indicated 
when: (a) the carcinoma cannot be totally excised by subtotal resection; (b) when 
local extension includes the upper third of the stomach and probably can be 
completely removed en bloc; (c) when there is no evidence of distant metastatic 
spread by x-ray, physical examination or thorough exploration at the time of 
surgery. 


CLINICAL DATA 


Sex: There were 15 men and 7 women patients in this group, a sex ratio of 
about 2:1. 

Age: The average age of the male patients was 65.8 years, with a range of 
52-78 years. The average age of the female patients was slightly lower than that 
of the males, being 62.3 years, with a range of 51 to 74 years (see figure 1). 


SYMPTOMATOLOGY 


It is well known that the early symptoms of gastric malignancy are insidious 
and vague. In order to detect this disease early in its natural history no symptom 
should be neglected. It has been advocated by many that every person over 40 
years of age having only mild and vague gastric symptoms be subjected to the 
most careful examination including x-ray studies. We find that typically, patients 
in this hospital population tend to minimize early symptoms, which frequently 
results in delay in seeking medical attention. 

In this group, the average interval between onset of symptoms and medical 
consultation was 6.7 months, with a range of 2 to 13 months. 

As seen in table I, anorexia or pain was the most common early symptom. 
From the same table it is interesting to note that if pain appeared as the first 
symptom the delay in seeking medical attention was generally shorter. Although 
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TABLE I 
First sympiom and presenting complaint in 22 patients with gastric malignancy 
First Symptom Presenting Complaint 

2 | 

| 

a ° n 
3 

6 | | x | 27 
3 x 4 x 20 
41x 4 x | 3 
5 x 12 | x | 20 
12 x | xX | 30 
12 x 85 
8 x 8 x xX | 30 
9 x 13 x x 20 
10 | X 7 
ll x 3 x 4 
12 4 4 | x x 10 
13 x x 40 
14 x 5 x x 10 
15 x 2 15 
16 | xX 2 x 25 
17 x 2 x 15 
6 x 20 
12 | x x 30 
20 x 5 | x 10 
9 | | xX 26 
22 x | | 3 | 11 


Average duration of symptoms 6.8 months. 
Average weight loss 22.5 pounds. 


other symptoms may have been present for a variable time the onset of pain or 
bleeding rapidly brought the patient to medical care. 


DIAGNOSIS 


Diagnosis was established by history and physical examination in 4, all of whom 
had a palpable left upper quadrant mass at the time of admission, 16 by x-ray 
studies including barium swallow, and 2 by gastroscopy. Surgical exploration 
plus frozen section was necessary in 4 in the entire series of 25 patients. Three of 
these were found to have benign disease. The elapsed time from the day of 
admission until the diagnosis was established ranged from 5 to 90 days, the 
average being 23 days. 
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As stated previously, from the entire group of 25 total gastrectomies performed, 
22 were done for gastric malignancy. There were 19 patients with primary car- 
cinoma and 3 with primary lymphosarcomas.!° 

As shown in table II, the majority of malignant lesions were infiltrative and 
ulcerated masses about equally divided between smooth and fungating varieties, 


TABLE II 


Pathologic location, identification, and extension in 22 patients with gastric malignancy 
subjected to total gastrectomy 


Gross Description Microscopic Identification Gross and Microscopic 
Mass Location —— Grade Extension 
| | n 
1! xX x x x x x x x 
3, | x x| x} | x] x! x 
5 x x X| X| xX X 
6 x x x x x x x 
7 x x X| x x X| X 
8 x x X x x 
9} | x x} |X| x} |x x) | xX 
10 xX} | x x 
11 x x x 
x x| x] x 
13 x X| x x 
14| X xX} X x 
15 x x x x 
16 x x x x 
17| X x. X| X x xX| X x 
18 xi}. x xX} X| 
19} X x X| xX X| X x 
20) X x X| X x X| X 
21 X| X| xX) X 
22] X | x X x X| X 
TABLE Ila 
Histologic diagnosis in 22 cases of gastric malignancy 
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TABLE IIb 
Degree of regional spread 
TABLE III 
OPERATIONS | ‘DEATHS’ MORTALITY [EDT ea 
9-13-20 9-20-22 3 2 
22-24 
® 712 
14 6 
21-23-25 0 
2-4-15-16 215 
17-18-19 19 Tt 4 
1-7-8 1-7-8 slo 
e 
oto 
25 10 400% 25% 67% 


CASE 1 ALSO HAD SMALL SEGMENT MID-JEJUNUM RESECTED 
CASE 23,24, 25 STOMACH RESECTED FOR BENIGN DISEASE 


These again were about equally divided in location between the antrum and the 
body and about two-thirds of them were on the lesser curvature. 

There was no evidence of distant metastatic spread at the time of surgery in 
any of the 22 patients. Local extension of some degree was present in 16 of the 
22 patients with malignant disease (see table II). There was extension to the 
local lymph nodes in 16, to the omentum in 5, to the pancreas in 5, to the trans- 
verse colon in 3, to the left lobe of the liver in 1, and to the diaphragm and 
jejunum in 1. 


OPERATIVE PROCEDURES 


In 3 of the 25 patients in whom total gastrectomy was performed, a gastric 
resection was done with removal of the omentum only. These were done for 
benign disease and are included with those of the first group in table III. The 
spleen was removed in 20 of the patients operated upon in order to facilitate 
excision or to obviate the danger of delayed rupture and postoperative hemor- 
rhage. More extensive operations were performed only as indicated as can be 
seen by comparing tables II and III, thus following the indications previously 
outlined. Continuity was established by esophagoduodenostomy in 16 patients 
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TABLE IV 
Anastomosis | Number of Cases | Deaths Hospital Mortality 
% 
Esophagoduodenal............. 16 4 25 
Esophagojejunal............... | 9 6 67 
| 25 | 10 40 
| 


and by esophagojejunostomy in 9. Blood replacement during operation varied 
from 500 ec. to 5,500 ec., the average for the 25 patients being 1648 cc. of whole 
blood. The operating time ranged from 2.5 hours to 8 hours with an average of 
4.5 hours. 


MORTALITY 


The hospital mortality varied with the extent of the surgical procedure, the 
method used in re-establishing continuity of the gastrointestinal tract, and the 
operating surgeon (see tables III and IV). There was a total hospital mortality 
of 40 per cent, leaving 60 per cent or 15 of the patients who were operated upon 
with a technically satisfactory operative result. It is to be noted that these 
figures cover the entire group of 25 patients. If the three operations for benign 
disease, all of which involved recovery, are omitted, the mortality of total 
gastrectomy for malignancy in this series was 10 of 22 patients, or 46 per cent. 


FOLLOW-UP STUDIES 


Eleven of the 15 patients who survived operation are now dead. Survival time 
following surgery ranged from 1 to 73 months with an average of 14.5 months. 
Nine of the 11 patients in the above group were operated upon for malignant 
disease. The survival time following surgery for these patients ranged from 2.5 
to 73 months with an average of 17 months. Three of the 9 are known definitely 
to have died as a result of progression of their original disease. Five of the group 
died at home and no autopsy was performed. It must be assumed that these 
patients also died as a result of progression of their disease. One patient returned 
to the hospital and died of bronchopneumonia, 5.5 months after operation. No 
evidence of carcinoma could be found at autopsy. 

Four patients, out of the total series of 25, are still living, 3 of whom were 
operated upon for malignant disease. These individuals are active and healthy 
as compared to normal people of the same age group who have not been operated 
upon. 

The duration of survival since operation for these patients is 59, 31, and 16 
months with an average survival time of 35.9 months. 

As noted previously, for 4 of the 25 patients in this series, diagnosis was 
established at the time of operation. Three of these were found to have benign 
disease for which total gastric resection was performed. In 2 instances the lesions 
were large, penetrating gastric ulcers which on gross examination were considered 
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TABLE V 
Duration of Survival and Cause of Death in 11 of the 15 Patients Surviving the Operation 
Gor Surgery | Death | Diagnosis Cause of Death 
| 2 
| mos. 

2 | 59 10-448 | 12-20-48 | 2.5) Lymphosarcoma | + | Volvulus mesentery small 
bowel with gangrene and 
peritonitis 

3.| 72 9-29-52 | 5-17-54 /20 | Adenocarcinoma | — | Died at home 

4/ 69 4-2-51 10-5-52 |18 | Adenocarcinoma | + | Metastatic carcinoma to 

lung, liver, and perito- 
neal cavity 

5 | 69 6-3-53 7-9-54 |13 | Lymphosarcoma | — | Died at home 

10; 51 1-12-51 5-2-51 | 3.5) Adenocarcinoma | — | Died at home 

12 | 58 6-28-54 | 12-13-54 | 5.5} Adenocarcinoma | + | Severe bronchopneumonia. 
No evidence of tumor 

13 | 75 7-26-48 | 8-25-54 |73 | Adenocarcinoma | — | Died at home 

18 | 57 9-2-50 | 9-24-51 |12 | Adenocarcinoma | + | Metastatic carcinoma to 
lung, pleura, liver, mes- 
enteric lymph nodes 

21 | 52 12-4-51 | 3-29-52 | 4.5) Lymphosarcoma | + | Bronchopneumonia, 
vere; metastatic lympho- 

| sarcoma to liver 
24 | 67 5-28 48 9-5-48 | 4.5) Gastric ulcer, — | Died at home. Congestive 
benign heart failure 
25 | 78 | 12-13-49 1-16-50 | 1 | Adenocarcinoma | + | Severe lobar pneumonia 
TABLE VI 


Duration of Survival and Condition in 4 of the 15 Patients Surviving the Operation 
And Still Living 


months 

6 63 | 9-22-50 | 8-17-55 | 59 Adenocarcinoma | Lives at home, eats well 5x 
per day, present weight 80 

Ibs. Not very active 

11 63 | 10-8-52 | 5-12-55 | 31 | Adenocarcinoma | Lives at home, eats well 4x per 
day, weight stable at 124 
lbs. Very active, works out, 
earns own living. 

14 | 62 | 4-14-55 | 8-11-55 | 16 | Adenocarcinoma | Lives at home, eats well 4x 
| per day, weight 130 Ibs. 
| Very active, keeps house for 

family. 

23 71 | 10-9-52 | 7-10-55 | 33 | Severe gastritis; | Lives at home, eats 6x per 
leiomyoma day, weight stable at 95 lbs. 
Up daily, moderately ac- 


| 
| 
| 


tive. 
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to be malignant but were proved benign on frozen and permanent microscopic 
section. There was 1 instance of severe hypertrophic gastritis which included a 
small subserosal 2 em. by 3 em. leiomyoma of the stomach wall. This also had 
the gross appearance of malignant disease which was proved benign on frozen 
and permanent microscopic sections.’ 

These 3 cases (numbers 23, 24, and 25) are included in tables III, IV, V, and 
VI for comparative purposes. The average survival time since operation to date 
for these 3 patients is 12 months. We are of the belief. that in the light of present 
knowledge we would not do a total gastrectomy for any of these 3 cases of benign 
disease, even the 2 large ulcers, high on the lesser curvature. The patient in 
whom the gastritis and leiomyoma were found was considered at operation to 
represent carcinoma despite the negative frozen section and hence represents an 
error in judgment. 


DISCUSSION 


Although there is no strong correlation between the location and nature of the 
malignancy and the duration and character of the symptoms, it appears, from 
the information obtained in this study, that patients with lymphosarcoma have 
minimal early symptoms with consequent greater delay in diagnosis. In patients 
in whom the lesion was located in the fundus or corpus, early symptoms tended 
to be minimal, resulting in greater delay before seeking medical attention. In 
these patients bleeding was most often the presenting complaint. On the other 
hand if the lesion was located in the antrum, early symptoms were usually more 
marked, particularly pain, with resultant earlier investigation and diagnosis. 
In most patients pain or bleeding was the cause for seeking diagnosis and treat- 
ment. 

To increase the survival rate for patients with gastric malignancy it is impera- 
tive that diagnosis be made early. This can be accomplished only by public 
cancer education on the part of the patient and by stimulating the physician to 
be more suspicious of the possible early symptoms. 

As mentioned above, patients selected for total gastrectomy were those in 
whom this procedure seemed to be their only chance for cure. Normal life expec- 
tancy for the age group of patients in our series is not great. Those patients sur- 
viving the operation and those still living were and are leading relatively happy, 
comfortable, and active lives as compared to ‘“‘normal”’ individuals of their own 
age. 

It is our opinion that total gastrectomy is a satisfactory cancer operation in a 
carefully selected group of patients and certainly should not lose its place in the 
surgeon’s armamentarium in treatment of patients with this particular affliction. 
We do not believe total gastrectomy should be routinely applied to patients with 
gastric malignancy. 


SUMMARY 


Except where otherwise stated, the following summary applies only to the 22 
total gastrectomies for malignant disease: 
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Twenty-two total gastrectomies were performed at the King County Hospital 
between Jan. 1, 1948, and Dec. 31, 1954, for malignant disease in patients 
ranging from 51 to 78 years of age. Conclusions relative to the results in this 
series may not be entirely applicable to patients seen in private practice. 

Nineteen total gastric resections were performed for primary carcinoma and 3 
for primary lymphosarcoma. 

The hospital mortality for the entire group of 25 patients was 40 per cent, and 
it was 46 per cent for the 22 patients with malignant disease. 

The average survival time for the 12 patients operated upon for gastric malig- 
nancy was 21.5 months. 

Calculation of the life expectancy of patients of the type requiring total 
gastrectomy for malignancy in our hospital shows that 54 per cent will survive 
the operation. Of these, 66 per cent will live 12 months or more; 42 per cent will 
live for 18 months or more, 25 per cent will live for 24 months or more, and 
16 per cent can be expected to live for 5 years or more. 
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UROLOGIC PATHOLOGY MIMICKING 
INTRA-ABDOMINAL CONDITIONS 


Cart L. Witson, M.D., anp Morton C. Witson, M.D. 
Fort Smith, Ark. 


Abdominal pain is one of the common symptoms causing patients to seek 
medical help, and it is the physician’s problem to properly correlate pain with 
the pathologic process. That this correlation is occasionally incorrect is common 
knowledge. The wide variations in clinical syndromes which may arise from 
disease in the urinary tract and their possible similarity to symptomatology 
usually originating in other abdominal organs can be understood if we bear in 
mind the following facts*: (1) The upper urinary tract has almost identical 
innervation with the gastrointestinal tract. (2) Both systems contain hollow 
viscera capable of producing colicky pain on obstruction. (3) The kidneys and 
ureters are in close association with the parietal peritoneum. 

Unsuspected urologic pathology can simulate diseased conditions of any 
abdominal organ. We have chosen the following 10 cases from our practice, 
since each one illustrates a different abdominal viscus mistakenly implicated as 


the site of disease. 
APPENDIX 


An 8 year old girl had had recurrent episodes of right lower quadrant pain 
typical of acute appendicitis since the age of 2. Appendectomy 18 months pre- 
viously afforded no relief. There were no associated urinary complaints and 
urinalyses were negative except for an occasional white cell. Pyelography dis- 
closed a large right hydronephrosis secondary to a congenital ureteropelvic 
junction obstruction (fig. 1). The child has been asymptomatic since nephrec- 
tomy. 

Comment: Campbell? collected 29 cases among children with right ureteral 
strictures who had had needless appendectomies. Cabot! cynically states that 
appendectomy is the commonest operation for stone in the right ureter. 


SMALL INTESTINE 


A 9 year old boy had suffered from ieft sided abdominal pain accompanied by 
nausea and vomiting for several years. Urinary symptoms were absent and 
repeated urinalyses were negative. Laparotomy was considered for high intestinal 
obstruction during each of three hospitalizations, but, fortunately, the patient 
responded to conservative treatment on each occasion. Pyelography showed a 
left hydronephrosis due to upper ureteral obstruction (fig. 2). Left ureteral dilata- 
tion was done on three occasions in the next 6 months with complete subsidence 
of symptoms. 

Comment: Adynamic ileus commonly accompanies renal colic. 


Presented during The Kansas City assembly of The Southwestern Surgical Congress, 
Sept. 5-7, 1955, Kansas City, Mo. 
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Fic. 1.§Right hydronephrosis secondary to a congenital ureteropelvic junction 
obstruction. 
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Fig. 2. Left hydronephrosis due to upper ureteral obstruction 
373 
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Fia. 3. Hydronephrosis secondary to a lower ureteral calculus 


COLON 


A 58 year old man had been under the care of a competent internist for 5 years 
for “colitis”, characterized by intermittent, rumbling pain in the left lower 
quadrant of the abdomen associated with gas formation. Standard symptomatic 
treatment for colitis afforded no relief. Urologic investigation was requested 
after a routine urinalysis showed microscopic hematuria. Pyelography disclosed 
a large hydronephrosis secondary to a lower ureteral calculus (fig. 3). The patient 
has been asymptomatic during the 614 years since operation. 

Comment: By the time a correct diagnosis was established irreparable renal 


damage necessitated nephrectomy. 


GALLBLADDER 


A 19 year old man had right upper quadrant pain associated with nausea and 
vomiting. He had voluntarily limited his diet to exclude fatty foods. Originally 
his urinalyses were negative and there were no urinary tract symptoms. Gall- 
bladder studies showed a poorly functioning gallbladder, and cholecystectomy 
afforded no relief for his pain or intolerance to fatty foods. One month after 
operation an intravenous pyelogram showed no function on the right and a 
retrograde pyelogram disclosed a large right hydronephrosis (fig. 4). By this time 
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Fig. 4. Large right hydronephrosis 


amass 12 to 15 em. in diameter was palpable in the right flank and right upper 
abdominal quadrant. At this hospitalization the urine showed 18 to 20 pus cells 
per high power field. He has been asymptomatic since right nephrectomy. 

Comment: Removal of a poorly functioning gallbladder rarely satisfies the 
patient or the surgeon. 


ABDOMINAL CYST 


A 25 year old, recently discharged, veteran had had numerous bouts of diar- 
thea while on duty in the Far East. He was hospitalized acutely ill with midepi- 
gastric and left upper quadrant pain, nausea, vomiting, and a markedly elevated 
temperature. A small palpable epigastric and left upper quadrant mass—present 
on admission—enlarged rapidly while under observation. Emergency laparotomy 
was done after the patient’s condition rapidly became critical. The preoperative 
diagnosis was either pancreatic or mesenteric cyst, probably parasitic in origin. 
At operation a huge fluid filled cyst was encountered. Because of the patient’s 
critical condition and the possibility of ecchinococcic or other parasitic etiology, 
operation was limited to simple marsupialization. A catheter was inserted into 
the cyst and several quarts of clear amber fluid were drained. The patient 
recovered sufficiently to permit retrograde pyelography which demonstrated a 
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huge left hydronephrosis due to an ureteropelvic junction obstruction (fig. 5). 
Recovery was rapid following nephrectomy. 

Comment: Campbell points out that intravenous pyelography is diagnostic in 
50 per cent of cases of abdominal emergencies and does not delay surgery sig- 
nificantly. 

SPLEEN 


A 21 year old white woman’s family physician had diagnosed malaria 5 years 
previously. The diagnosis was based upen recurrent bouts of fever and a left 
upper quadrant mass believed to be spleen. For 6 months prior to hospitalization 
the mass had been enlarging. She had passed very dark, almost black, urine. 
Bouts of fever had persisted and a diagnosis of so-called ‘Blackwater Fever” 
had been made. Admission physical examination disclosed an enormous mass 
filling almost the entire left side of the abdomen. A retrograde pyelogram showed 
the mass displacing the left ureter beyond the midline. The roentgenologic 
diagnosis was either renal malignancy or hydronephrosis with extravasation of 
dye into necrotic tissue (fig. 6). Exploration showed an inoperable malignancy, 
which on biopsy proved to be adenocarcinoma of the kidney. 


STOMACH 


A 59 year old white male school teacher had had recurrent bouts of dietary 
limitations, epigastric distress, and emesis for 20 years. Massive hematemesis 
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Fia. 6. Huge left renal mass displacing the ureter beyond the midline 


occurred on three occasions. He had been treated for ulcer with pyloric obstruc- 
tion, although this diagnosis could not be confirmed by roentgenogram. Urinaly- 
ses never showed more than a few white cells, and urinary tract complaints were 
absent. Gastrointestinal roentgenograms showed the stomach to be displaced 
downward and to the right by a huge left abdominal mass (fig. 7). One large and 
many small calcifications were located in the area of this mass. An intravenous 
pyelogram showed a normal right and a huge nonfunctioning left kidney. A cathe- 
ter could not be passed beyond the ureteropelvic junction due to blockage by 
one of the calculi (fig. 8). Nephrectomy was done and a very large hydronephrotic 
kidney containing one large and many small calculi was found. 

Comment: The patient’s gastric symptoms suggestive of pyloric obstruction 
due to ulcer were actually due to displacement of the stomach by a huge kidney. 
As is so often the case, the urinalysis was of no value since the pathologic kidney 
was nonfunctioning. 


LIVER 


A 26 year old, white, man farmer was referred with a presumptive diagnosis of 
hepatomegaly based upon a palpable mass in the right upper quadrant. For the 
preceding 6 months he had had intermittent attacks of dull, aching, right sided 
abdominal and flank pain, “gas on the stomach”, and “colon trouble”. The 
urinary tract history was negative. All urinalyses were normal. Cystoscopy 
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Fic. 7. Displacement of the stomach downward and to the right by a large abdominal 
mass containing calcifications. 


Fig. 8. Blockage of the ureter by one of several calculi in the left renal area 
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Fig. 9. Crossed right renal ectopia with fusion 


showed both ureteral orifices to be normal in position, but pyelography disclosed 
a crossed renal ectopia with fusion of both kidneys on the right side to form an 
“S”-shaped kidney (fig. 9). 

Comment: This patient’s gastrointestinal complaints probably arose from 
displacement of the bowel by the right sided abdominal mass. 


UTERUS 


A 30 year old white woman, recuperating from a normal pregnancy and 
delivery, began to have a high temperature the first week postpartum. Vomiting 
and abdominal distention became pronounced. A severe postpartum sepsis was 
suspected, particularly after the patient became increasingly toxic, irrational, 
and critically ill. Decreasing urinary output gradually culminated in complete 
suppression of urine. An abdominal roentgenogram showed, in addition to 
abdominal distention, bilateral opacities in the kidney areas (fig. 10). By this 
time the nonprotein nitrogen was over 100 and the patient appeared moribund. 
An emergency left nephrostomy was done, and since the calculus in the left 
ureter was easily accessible, it was removed at the same time. Two and one-half 
weeks later the patient had improved sufficiently to permit further studies. 
A roentgenogram showed the calculus, formerly in the right ureter, to be in the 
bladder where it was removed by litholapaxy without difficulty. Recovery was 
uneventful. 

Comment: The correct diagnosis was established by simple abdominal roent- 
genogram. 
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Fig. 10. Abdominal distension. Bilateral opacities in each renal area 


Fia. 11. The result of an attempted right ureteral catheterization 
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FALLOPIAN TUBES 


A 17 year old, white, married nullipara was admitted critically ill and anuric 
several days after having a right salpingectomy for what was believed to be a 
tubal pregnancy. The operation was done in a small, country hospital lacking 
the services of a pathologist. Cystoscopy demonstrated complete absence of the 
left half of the trigone with no ureteral orifice present on that side. Figure 11 
shows the results of an attempted right retrograde pyelogram. Abdominal ex- 
ploration failed to locate either kidney. At autopsy ligated remnants of the 
right ureter and right renal artery were identified at the site of the recent “sal- 
pingectomy”’. The cause of death was reported as (1) congenital absence of left 
kidney and (2) right nephrectomy of an ectopic pelvic kidney. 

Comment: Further comment is superfluous. 


CONCLUSIONS 


These cases emphasize the following facts: 

1. A normal urine report does not rule out serious urologic disease. 

2. A careful history and physical examination may be of little value, or at 
times quite misleading. 

3. An intravenous pyelogram may frequently settle the issue in 30 minutes or 
less. It may be done without preparation and cannot be classified as causing a 
critical delay even in an acute abdominal emergency. 

4. Intravenous pyelography should be routine in any patients with abdominal 
complaints when the diagnosis is obscure. 
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TREATMENT OF CHEST TRAUMA 


C. Tuomas Reap, M.D. 
Phoeniz, Ariz. 


The thorax represents a fairly large exposed portion of the body and unfortu- 
nately is particularly vulnerable to trauma, especially in this day and age of 
speed when violent collisions are fairly commonplace. All the vital structures 
lying within the chest are subject to injury when forceful impact is directed to 
this anatomic area. Forces against the thorax may produce a variety of injuries 
involving not only the soft tissues and bony cage, but also the lungs, tracheo- 
bronchial tree, heart, pericardium, great vessels, esophagus, diaphragm and 
thoracic duct. Grave thoracic injuries are becoming more frequent and often are 
associated with wounds and injuries in other regions such as the head and other 
parts of the skeletal system. 

Thoracic injuries in general have been the subject of much interest since World 
War II and many reports deal with them adequately."': 3: 5 9: 16. 19. 20 Among 
the more common serious injuries of the thorax in civilian life are those involving 
the chest cage or bony framework surrounding the vital structures. The more 
serious of these frequently are referred to as ‘crushed chest,” “flail chest,”’ and 
“‘stove-in chest”. These are characterized by multiple, frequently comminuted rib 
fractures, unilateral and/or bilateral, and paradoxical motion of the injured 
areas with associated mediastinal flutter. In about 75 per cent!® there is trauma 
to the underlying lung with accompanying pneumothorax or hemothorax. This 
discussion pertains to this group of grave injuries frequently attended by a high 
mortality rate referred to as nonpenetrating injuries in contrast to open or pene- 
trating wounds of the chest. 

Emphasis will be directed to a few simple therapeutic procedures which may 
contribute to the successful management of patients who have sustained severe 
crush injuries of the chest. It would appear that the therapeutic measures used 
should remain as simple, concise and brief as possible since the patients in 
question are frequently moribund from shock due to concomitant injuries, blood 
loss and disturbances in cardiorespiratory physiology. Uncomplicated technics 
applied to the chest problems also permit simultaneous and more prompt atten- 
tion to be directed to concomitant injuries to other areas. 

Crush injuries seldom demand major surgical intervention unless there is con- 
vincing evidence of concomitant laceration or rupture of a significant branch of 
the tracheobronchial tree, severe bleeding of undetermined origin, protracted 
cardiac tamponade, rupture of the thoracic duct, or traumatic laceration of the 
esophagus. There has been some suggestion of extensive surgery in these critically 
injured patients in the form of wiring and pegging the fractured ribs to accom- 
plish immobilization’®. It is doubtful that procedures of such magnitude are 

necessary when it can be shown that less drastic measures will accomplish the 
desired results. To insure his welfare no procedure should be employed that does 
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not actually serve to preserve the patient’s life and hasten his recovery and 
certainly not one that would jeopardize it. Definitive surgery, generally speaking, 
should be withheld until the patient’s vital functions are well stabilized and it is 
apparent that recovery can be predicted. 

It becomes evident in perusing other reports that many measures of manage- 
ment of chest injuries are offered which prove to be deficient to some degree as 
evidenced by the number, variety, and modes of therapy recommended. Some 
authors have advised strapping the thorax with adhesive'®. Others are diamet- 
rically opposed to such measures’: *. There are advocates! for and critics"? 
against narcotics in dealing with pain. Numerous methods of fixation of the 
mobile segments of the thoracic cage have been proposed using steel wire?: '% 
or tenacula®: '”. There are many difficulties and pitfalls in the use of such methods 
since cancellous bone is difficult to maintain in position when any motion per- 
sists. Coleman has advocated early definitive surgery to obtain immobilization 
of a flail chest wall'®*. The use of a Drinker Respirator has been recommended 
by Hagen". 

From the foregoing it is evident that no standardized method of treatment 
which eliminates absolutely parodoxical motion of the chest wall has been 
devised. This is readily understood when it is realized that a variety of physio- 
pathologic events occur in serious injuries of the chest. One or several complica- 
tions such as hemothorax, pneumothorax, tension pneumothorax, parodoxical 
motion of the chest wall, mediastinal emphysema and ‘wet lung’”: ® may pre- 
‘dominate in any particular case. However, immediate attention to certain basic 
principles of therapy will help simplify the most complex combination of findings. 

The principles of therapy are to combat shock and control hemorrhage, elimi- 
nate parodoxical motion, maintain a patent airway, promote early and prompt 
re-expansion of the lung, control pain, relieve dilatation of the stomach and 
abdominal distention’ and prevent infection with prophylactic administration 
of antimicrobial agents. These principles have been emphasized previously." 5: 
%, 16.7 The present discussion is presented with cognizance of all these factors 
although they may not be dealt with separately. Good judgment dictates that 
after a quick but thorough evaluation of the patient attention should be directed 
to the most pressing problems at hand in order of importance in attending the 
individual. 

CLINICAL FINDINGS 


Patients with chest injuries under discussion present a more or less uniform 
clinical picture. There usually is some degree of shock as well as cyanosis asso- 
ciated with a rapid, sometimes feeble pulse. Respirations are shallow, grunty, 
rapid and in the conscious patient are accompanied by marked pain and appre- 
hension. On palpating the chest bony crepitus is easily elicited and in these 
areas parodoxical motion is apparent. The tracheobronchial components contain 
thickened tenacious secretions which are often bloodstained with associated 
injury of the pulmonary parenchyma and bronchial system. When the secre- 
tions reach such a volume as to plug the bronchial divisions atelectasis results. 
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The impacted secretions, atelectasis and injured lung are recognized as the “wef 
lung” syndrome.’: * Because coughing is painful and ineffective atelectasis is 
unrelieved and a greater respiratory effort is demanded. This results in more 
marked parodoxical motion of the chest wall. Tidal exchange is further embar- 
rassed since a portion of the deoxygenated dead space gases in the involved 
areas are shunted into the uninvolved zones. Thus a vicious cycle is established; 
the greater the ventilatory demand the more marked is the parodoxical motion 
with the increased respiratory effort. 


TREATMENT 


The use of an endotracheal tube, aspiration by tracheal suction as advocated 
by Haight": '5, bronchoscopy and tracheotomy are readily available methods 
in establishing ‘and maintaining a clear airway. 

Transnasal catheter suction requires a minimum of equipment and should be 
started without delay to relieve a hazardous situation when excessive tracheo- 
bronchial secretions are in evidence. Every interne and resident should become 
proficient in carrying out this mode of treatment, for it is not only applicable 
in chest trauma cases, but useful in all types of postoperative surgical patients 
of all ages. Although this method is efficient initially, it requires frequent repeti- 
tion producing trauma to the nares and at times exhausts the patient when with 
repeated efforts the catheter does not readily enter the glottis. Also, it is some- 
times questionable whether or not the catheter can be directed to sufficient 
length into the bronchus and into the desired side. A suggestion in regard to 
the latter is to turn the head decisively to one side and then the other as this 
maneuver directs the catheter into the bronchus opposite the side to which the 
head is turned. 

An endotracheal tube can be passed through the nares or directly through 
the mouth with the aid of a laryngoscope. This offers an efficient method of 
cleansing the tracheobronchial tree but for apparent reasons it is not tolerated 
for any extended period. However, it might serve until other equipment is 
forthcoming. 

Aspiration can be done efficiently and under direct vision with bronchoscopy 
but all are not trained in endoscopy technic and more elaborate equipment is 
needed. Aspiration by this method likewise requires repetition. Its greatest ob- 
jection lies in the manipulation of the patient which is poorly tolerated. Any 
strain or effort on, the patient’s part increases the parodoxical movements of 
the chest and, it there is added excitement and struggling as well as poor relaxa- 
tion, a chain of events may be started that might terminate fatally. Crushed 
chest patients have low reserves and any unnecessary expenditure of effort on 
their part might be sufficient to push them beyond their limits of physical 
tolerance. 

Both tracheal suction and bronchoscopy require manipulation and movement 
of the patient which may be detrimental to concomitant injuries to the head, 
spinal column, and extremities. 

Tracheostomy combines all the gains, purposes and benefits of the aforemen- 
tioned methods of aspiration and permits the nursing staff to assist in constantly 
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maintaining a clear airway. It can be done quickly, with very little manipula- 
tion and disturbance of the patient. 

The use of tracheostomy in the treatment of chest injuries was shown to be 
of great service by Baronofsky and his coworkers'. Carter and Giuseffi® empha- 
sized its importance further and thought that both mechanical and physiologic 
benefits resulted from its use. It not only permits maintenance of a patent air- 
way through frequent, easy suctioning, but with it parodoxical movements of 
the mobile segments of the chest wall are noticeably decreased. Pain likewise 
is relieved through diminished movements of the injured thoracic cage and by 
lessened respiratory efforts resulting from decreased resistance to inspiration 
and expiration. Greater effective tidal ventilation also is brought about by a 
reduction in the physiologic dead space as demonstrated by Carter and Giuseffi. 
They calculated that in an adult cadaver with a 125 cc. physiologic respiratory 
dead space, by tracheostomy the dead space was reduced to 25 ce. 

Treatment of patients under discussion demands immediate evaluation of all 
the problems presented. A roentgenogram of the chest is mandatory. Although 
the diagnosis may appear obvious on physical examination, it may be mislead- 
ing, and a portable roentgenogram may clarify the diagnosis and lead to life- 
saving measures. A roentgenogram can be obtained without interrupting treat- 
ment and usually is available before the surgeon arrives on the scene. 

After directing the administration of analgesics, oxygen and the correction of 
any blood volume deficiency, attention then should be turned to immediate 
cleansing of the airway and planning the maintenance of its patency as well as 
eliminating parodoxical motion. By keeping the tracheobronchial tree free from 
secretions parodoxical motion is relieved to a large extent. 

Tracheostomy is done either in the emergency room or at the bedside on the 
least indication. If tracheostomy is to be used as a means of therapy, it should 
be done early, not delayed by a period of fruitless procrastination. Tracheos- 
tomy has proved so effective in traumatic cases that it has been used by the 
author in poor risk, difficult pneumonectomy patients and other resection cases 
associated with chest wall removal, as well as esophagectomies as advised by 
Reynolds and associates”. Stead and Soucheray®* suggested its use in post- 
thoracoplasty care. 

Following tracheostomy, or lesser procedures as indicated, attention is directed 
to the hemithoraces. Usually one side has received more trauma than the other. 
If by roentgenologic examination one or both sides present evidence of hemo- 
thorax, pneumothorax, or a combination of these complications, immediate 
closed thoracostomy is done. This also is done when the injured patient is first 
seen. Preferably a trocar and cannula are used but they are not absolutely neces- 
sary. It is important to use a catheter of size 20 to 22 French with two holes in 
its tip. If a trocar is not available a stab wound in the skin followed by blunt 
dissection with a hemostat will suffice as an emergency measure. After gaining 
entrance into the pleural space by this method, the catheter is thrust through 
the incision into the space. The catheter is connected immediately to a water- 
seal drainage bottle. The anterior second interspace or a convenient interspace 
in the axillary region, is suitable for the execution of this procedure. 
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When a hemothorax exists and the proximity of the lung is in question, a 
tracheostomy tube with its blunt stylet fitted into place, to avoid injury to the 
lung, can be inserted through a stab wound. Another advantage of this maneuver 
is that the tube can be directed toward any region within the pleural space. 

Pain usually is controlled by frequent doses of Demerol (if necessary every 
2 hours) beginning with 25 to 50 mg. and increasing it in increments of 25 mg. 
until the patient is relieved. Intercostal block has been practically eliminated 
by this regimen. To do a satisfactory nerve block, good positioning of the patient 
is necessary and if such manipulation can be avoided, the patient will profit by 
it. A hastily and inaptly done intercostal nerve block also can add to the accu- 
mulated difficulties if a pneumothorax is inadvertently produced. 

The remainder of the patient’s management is similar to that given to most 
thoracic surgical patients and full attention can be diverted to concomitant 
injuries. 

When tears or punctures in the underlying lung are large and air leakage 
rapid, various types and degrees of suction can be attached to the waterseal 
drainage system. If future findings demand, enzymatic therapy” ™ should be 
instituted, pockets aspirated, or additional closed thoracostomies done. Defini- 
tive procedures are carried out after the patient’s condition has been stabilized 
to the point of tolerating them without undue risk. 


CASE REPORTS 


Case 1. E. M., a 26 year old white woman, five months pregnant, was admitted to St. 
Joseph’s Hospital on April 5, 1953 following a car accident. She sustained a severe crush 
injury of the left chest and was deeply cyanotic, in advanced shock, and practically mori- 
bund on arrival. There was flailness of the injured side, and extensive tissue emphysema 
that had spread to her face lending a grotesque pudginess to her appearance. Large quanti- 
ties of bloody, foamy material were emitted from her mouth and nares on coughing and 
breathing. Portable roentgenograms of the chest disclosed evidence of numerous fractured 
ribs, marked hemopneumothorax on the left and extreme shift of the mediastinum to the 
right (fig. 1). Emergency treatment consisted of blood replacement and levophed admin- 
istered through veins in both ankles, tracheostomy, and closed thoracostomy. 

Large quantities of grossly bloody secretions were aspirated from the trachea. Numerous 
large leaks were apparent in the lung necessitating the constant use of a Gomco suction 
machine attached directly to the under waterseal. The latter was continued for 36 hours 
when simple waterseal was used. Tracheal aspiration was continued for a period of two 
weeks before the secretions lost their grossly bloody character. The tracheostomy tube 
was removed on the fourteenth hospital day after the secretions had become more mucoid 
in nature and the patient was able to cough and raise sputum. Serial roentgenograms showed 
continued clearing of the lungs throughout her hospital course with good reexpansion of 
the left lung (fig. 2). Seven emergency transfusions of Type O Rh negative blood were given 
without crossmatching. One additional transfusion was given following typing and cross- 
matching. She was found to be O Rh negative by blood group. 

Subsequently this patient returned to the hospital for a successful delivery of a normal 
child. 

Case 2. M. H., a 48 year old white man, at about 8:00 o’clock on the morning of June 29, 
1954, while driving a tractor, fell off when it struck a large boulder and was thrown under 
the wheels which passed over his chest. He was taken to a small, ill equipped hospital where 
roentgenograms were made (fig. 3). He was seen in consultation about 4:30 in the afternoon 
of the same day. Immediate examination disclosed that the patient was in marked air 
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Fic. 1 (Patient E.M.). Portable roentgenogram of the chest taken shortly after admission 
to the emergency room. There are numerous fractured ribs on the left, with opacity of the 
left hemithorax associated with marked shift of the mediastinal structures to the right. The 
density of the right lung probably is due to retained secretions and edema. 


Fia. 2 (Patient E.M.). Roentgenogram of the chest taken shortly before the patient’s dis- 
charge. The density in the left midlung field represents a clearing area of severe trauma to 
the lung. Also to be noted are the early callous formations about the fractured ribs and the 
concavity of the left lateral border of the chest representing the minimum end deformity 
from the injury. 


hunger; the left chest moved in a parodoxical manner; large quantities of tracheobronchial 
secretions were in evidence and, despite oxygen, exhibited evidences of cyanosis. Breath 
sounds were absent over the left chest. The right chest was filled with coarse rales. 

A roentgenogram of the chest showed multiple fractured ribs bilaterally (approximately 
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Fic. 3 (Patient M.H.). Anteroposterior roentgenogram of the chest taken on admission to 
hospital, shortly after injury. There is evidence of fractured ribs bilaterally and severe 
pneumothorax on left with shift of the mediastinum to the right as well as scattered densi- 
ties in the right lung. 


second to eleventh on the left and second to eighth on right) and there was evidence of a 
tension hydropneumothorax on the left side. Immediate treatment consisted of closed 
thoracostomy on the left side. There was a hissing sound with escape of air under marked 
tension. A large quantity of bloody fluid also escaped into the waterseal bottle. He had 
dramatic and prompt relief following this procedure. Tracheal suction was then started 
and large quantities of sanguineous thick secretions were removed from the tracheobron- 
chial tree. 

Following a transfusion of 500 cc. of blood, the patient was removed to St. Joseph’s 
Hospital in Phoenix, a distance of about 50 miles. He was seen again in the evening of 
June 29, when a tracheostomy was done following which paradoxical movements of the left 
chest improved. At this time the left lung had not shown complete expansion and there 
was still some haziness over this lung indicating partial atelectasis. A tube in the left hemi- 
thorax was readjusted and prompt tracheal aspirations through the tracheostomy produced 

additional improvement: 

On July 1, an additional closed thneesoeteury was done. The first thoracostomy tube 
was removed wad the second was permitted to remain until July 12, when he was ambulated. 
There was roentgenographic evidence of fluid posteriorly and this pocket was aspirated on 
two occasions. The tracheostomy tube was removed on July 7. He received two additional 
transfusions and other supportive measures including oxygen, and Demerol in adequate 
doses to control discomfort. There was gradual clearing of the left hemithorax and he was 
finally discharged on July 19, 1954 (fig. 4). 

Case 3. F. A., a 54 year old white man was admitted to Memorial Hospital February 28, 
1952 following a crushing injury received when the cabin of a crane passed over him as he 
was leaning over its caterpillar tracks. He sustained severe trauma to the head and chest. 
Roentgenograms of the chest showed comminuted fractures of 8 ribs on the left and 7 ribs 
on the right anteriorly and posteriorly; paradoxical motion was more marked on the left 
than the right (fig. 5). In addition there were fractures of both clavicles and suspected 
scapular fractures. The left hemithorax showed evidence of trauma to the lung and hemo- 
thorax. Although the patient had spinal fluid draining from the nose and the left ear (which 
was partially avulsed) he was not unconscious, but was cyanotic and breathing ineffectively 
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Fic. 4 (Patient M. H.). The appearance of the roentgenogram three months following dis- 
charge from the hospital. There is only mild bony cage deformity and marked parenchymal 
clearing despite the severity and mechanism of the injury. 


Fig. 5 (Patient F.A.). Roentgenographic appearance shortly after admission and soon after 
tracheostomy. Note the numerous rib fractures (better defined on the right) and the 
cloudiness of the left hemithorax. About 1200 cc. of bloody fluid were removed from the 
left chest following this picture. 


with short rapid grunty respirations. Treatment consisted of immediate transnasal tracheal 
aspiration followed by tracheostomy. The hemothorax on the left was managed by multiple 
needle aspirations. The remainder of the treatment was supportive and symptomatic and 
included Demerol for pain, blood transfusions and antibiotics. The tracheostomy tube was 
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Fig. 6 (Patient F.A.). Posteroanterior roentgenogram taken almost one year after injury. 
There is some overlapping of the rib fractures as well as pleural thickening about the 
regions of trauma but for the most part the lungs are dramatically clear. A poorly approxi- 
mated (asymptomatic) fracture of the left clavicle also is visible. 


removed on the fourteenth hospital day and he was ambulatory in less than three weeks 
(fig. 6). 

A left facial paralysis and loss of vestibular function was present on discharge about 
five weeks later. Subsequently he returned to the hospital for a left spinofacial anastomosis. 


DISCUSSION 


The promptness with which crushed chest patients are treated frequently 
may determine their fate. With many physiopathologic events occurring at once 
early recognition and apt correction of the disturbances in cardiopulmonary 
physiology is of the utmost importance. It is remarkable at times the decided 
change for the better such patients present following one or several simple 
steps taken as outlined. Those who undertake to deal with the injuries described 
must of necessity be familiar with the physiologic changes that take place as 
well as methods of treatment. 

Since transnasal tracheal aspiration, tracheostomy, and closed thoracostomy 
play such important roles in the immediate care of crushed chest patients, the 
equipment for such procedures should be part of the armamentarium of the 
surgeons treating them. Internes and residents should receive more instruction 
in carrying out these technics. It would appear that treatment should be limited 
to those procedures that benefit the patient to the greatest degree, omitting 
more drastic procedures unless absolutely required. 

If an efficient and practical approach can be offered to the problem of para- 
doxical motion—it most likely is tracheostomy—as judged by the results ob- 
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tained by this treatment in the severely injured patients whose cases are 
reported. 

All of the principles of therapy outlined must be remembered and applied in 
situations where they are indicated. In thoracic surgical patients many of these 
principles are adhered to in the postoperative phase and account for the im- 
provement in results obtained now in such surgical endeavors as compared to 
those of 10 to 15 years ago. 

One need not be much concerned about the fractured ribs which by roent- 
genologic examination appear to be shingled, overlapping or sharply fragmented. 
The healing processes that follow reasonable immobilization reduce these obvious 
features to @ minimum of importance as judged by the improved roentgeno- 
graphic appearance at followup studies. To correct such deformities would 
require major surgical measures early i in the course of management which would 
prove dangerous in most instances. 


SUMMARY 


The clinical interpretation of crush injuries to the chest has been discussed. 

The fundamental principles in the management of closed chest injuries have 
been reviewed. 

Useful, proficient, and simple methods in the treatment of the ‘‘crushed chest’’ 
have been outlined. 

The efficacy of closed thoracostomy and tracheostomy have been stressed in 
the care of “crushed chest’’ injuries. 

Favorable clinical experience with modest methods of management of 3 cases 
of severe crushing injuries of the thorax has been presented. 
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HEMANGIOPERICYTOMA (GLOMUS TUMOR) OF 
THE THIGH: CASE REPORT* 


THEODORE D. Stevenson, M.D. 
Philadelphia, Pa. 


Neoplasms of the neuromyoarterial glomus, located at the junction of the skin 
and subcutaneous tissue, have been reported since Masson’s original description 
in 1924.4 According to Masson, the glomus tumor is composed of a mixture of all 
the tissue elements of the normal glomus; namely, blood vessels surrounded by 
several layers of rounded cells which are epithelioid in appearance, nonmedul- 
lated nerve fibers, and a supporting network of reticular connective tissue (fig. 1). 
These are rather uncommon tumors. In a 10 year period, 1945 to 1955, there 
have been five glomus tumors seen at the Lankenau Hospital constituting about 
13 per cent of angiomatous tumors. They are found most frequently in the sub- 
cutaneous tissue of the extremities, where normal glomera occur in the largest 
number and are described as small, red or purplish nodules, usually painful to 
touch or pressure, encapsulated, and considered benign. Locations other than 
the extremities, where they frequently occur beneath the finger nails, have been 
noted. These locations are the axilla, eyelid, thorax, neck, coccyx, capsule of the 
knee joint, and buttocks. 

In 1942, Murray and Stout’ demonstrated a type of vascular tumor composed 
of capillary blood vessels with layers of epithelioid cells around them, but which 
differs from glomus tumors because it does not have the organoid features. They 
also showed that the tumor they described differs from a simple capillary hem- 
angioma because of the perivascular cells or pericytes of Zimmerman. This 
suggested the name hemangiopericytoma. In 1949 Stout® reported 25 additional 
cases of hemangiopericytoma. Fergeson, Clagett, and McDonald in 1954! found 
40 cases in the literature and reported the case of a patient in whom the tumor 
was found in the mediastinum. 

The distribution of hemangiopericytomas may be as widespread as that of 
typical glomus tumors. The gross appearance is not characteristic, although 
many exhibit a vascular tendency. The tumor may or may not have a capsule, 
and the consistency varies from soft to hard. About one-third of the 40 reported 
cases have shown malignant characteristics with metastases occurring in 7. 
Many of the tumors have been small, but several have grown to a large size such 
as the one reported by Wise’ which filled the entire pelvis. 


CASE HISTORY 


The case history to be presented is that of a 39 year old white laborer who was admitted 
to the Lankenau Hospital May 13, 1952, complaining of a lump on the left thigh. He had 
noticed a painless lump, two fingers in breadth, on the upper part of the left thigh, 10 
months before admission. It remained fairly stationary until two months prior to admission 


*From Service B, Department of Surgery, Lankenau Hospital, Philadelphia, 
Pennsylvania. 
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Fic. 1. Low power section of a typical glomus tumor. It is made up essentially of blood 
vessels which vary in their organoid quality, some resembling arteries, others, venules. 
Masses of smooth muscle-stream out from the vessel wall and form solid islets of epitheloid 
cells. There is well defined nerve tissue. 


when it began to grow rapidly. Physical examination showed a well nourished patient. His 
blood pressure, temperature, and pulse were normal. The head, neck, chest, and abdomen 
showed no abnormalities. Adenopathy was not noted. There was a hard, fixed, nodular 
mass on the anterior upper left thigh, 15 cm. in diameter, about 5 cm. distal to the inguinal 
ligament. The mass showed no pulsation. There was no tenderness. The femoral pulse 
could be felt in its usual anatomic position. The entire left thigh was slightly larger than 
the right. The blood count, urinalysis, blood serology, and sedimentation time were within 
normal limits. Roentgenograms of the pelvis, including the upper one-third of the left 
femur, showed no significant osseous or joint abnormalities. Roentgenograms of the chest 
showed the lung fields to be clear with no evidence of bony or parenchymal metastases. 
Operation was done May 15, 1952. An oblique incision was made over a mass presenting 
on the anterior aspect of the left thigh, 5 em. below the inguinal ligament and lying in the 
femoral triangle. The tumor was thinly encapsulated and covered with large blood vessels 
(fig. 2). Bleeding was controlled with some difficulty. A frozen section was reported 
“‘sarcoma’’. The tumor was removed after division of the lateral and medial circumflex 
femoral arteries. Since the tumor had broken through the capsule at several points, the re- 
moval was not considered complete. A transfusion of 1000 cc. of whole blood was given, | Fy 
and the wound was closed without difficulty. { cate 
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Fic. 2. Drawing of tumor showing the location of tumor in the left femoral triangle lying 
over the vessels. 


Fig. 3. Low — section of tumor showing rounded cells with regular, sharply demar- 
cated nuclei. The tumor cells encircle the vessels which have an endothelial lining without 
smooth muscle. No nerve tissue is seen in these sections. 
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to the glomus tumor, the organoid quality has been lost. 

Microscopic sections were stained with hemotoxylin and eosin (fig. 3 and 4). The sec- 
tions revealed vascular spaces lined by flattened endothelial cells with absence of smooth 
muscle in the walls. Surrounding these vascular spaces were rounded cells with regular 
demarcated nuclei. The pathologic diagnosis was hemangiopericytoma, malignant. 

Because surgical removal of the tumor was considered incomplete, postoperative radia- 
tion therapy to a total of 2400 R was given to the left thigh and groin. The patient had 
an uneventful recovery and returned to work in a glass factory. He has been seen at times 
over a three year period, and recent examination showed no evidence of local recurrence. 
When last examined, a roentgenogram of the chest was negative. 


DISCUSSION 


The differential diagnosis of hemangiopericytomata and glomus tumors must 
depend on microscopic studies, since the gross appearance presents no distin- 
guishing characteristics. However, when the tumor shows evidence of malignant 
change, such as sudden rapid growth or metastases, a hemangiopericytoma 
should be suspected. 

The microscopic appearance of the tumor described in this article is consistent 
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with Stout and Murray’s® original microscopic description of a hemangioperi- 
cytoma characterized by vascular spaces lined by endothelium, absence of 
smooth muscle in the wall, and a surrounding sheath of rounded and elongated 
cells. In addition, it should be emphasized that the microscopic appearance of a 
hemangiopericytoma differs from that of a glomus tumor in that it does not 
have the complex organoid features of the latter, composed of several types of 
tissue; namely, arterioles, anastomotic veins, collecting veins, nerve fibers, and 
reticular connective tissue. 

In spite of the characteristic microscopic appearance of a hemangiopericytoma, 
there is considerable difference of opinion over the diagnosis. Fergeson and 
associates! believe that several reported glomus tumors could have been classified 
as hemangiopericytomas. In a more recent report by Mannix, Schraft, Reed and 
Adie’®, the microscopic appearance of the “glomus” tumor could well be considered 
consistent with the microscopic appearance of a hemangiopericytoma, especially 
since no nerve tissue was seen in the sections. 

It is evident that there is a wide variation in the microscopic appearance of 
hemangiopericytomas and glomus tumors. In 1948 Lemmer’, in an article on 
glomus tumors, stated that there had been 371 cases of glomus tumors reported 
in the literature. On the other hand, only 42 cases of hemangiopericytoma had 
been reported up to date. It would, therefore, seem advisable, until further 
reports have classified the pathologic diagnosis, to include the term ‘glomus 
tumor” in reporting cases of hemangiopericytoma. 


SUMMARY AND CONCLUSIONS 


A case of hemangiopericytoma is presented because of the comparative rarity 
of this type of tumor, and because further study of its clinical characteristics is 
advisable. 

Of the 42 reported cases, one-third showed malignant characteristics with 
metastases occurring in 7. 

Although a hemangiopericytoma is considered a vascular tumor, not all those 
reported have shown vascular tendencies. We suggest that the vascularity of 
these tumors may depend upon their proximity to large vessels. 

The gross appearance is not characteristic. 

Radiation therapy of hemangiopericytomas has not been discussed in pre- 
vious reports. Since angiomatous tumors may be radiosensitive, this type of 
therapy should be considered when the tumor has not been removed completely 
or has metastasized. 

Wide surgical removal, with or without radiation therapy is at present the 
best treatment. 

Further reports of this unusual tumor, which constitutes less than 1 per cent 
of all angiomatous neoplasms, would be of value. 
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PAPILLARY CARCINOMA OF THE THYROID 


Rospert Wooprurr, M.D. 


Denver, Colo. 


Papillary adenocarcinoma is the most common thyroid malignancy. It behaves 
in a most unique manner and because of this behavior, considerable controversy 
exists as to what is the proper management of the lesion. It is not unusual for 
the patient to survive for 5, 10, 15 and as many as 25 years in spite of a variety 
of types of treatment extending from the most limited to the most radical, and in 
some cases no treatment at all. Because of this unusual benign behavior, some 
believe that only very limited surgical procedures are indicated, while others 
contend that the most radical treatment is indicated inasmuch as the chances 
for cure by such treatment are excellent. During the past several years this 
author has encountered a number of these lesions. In spite of the limited size of 
our series many of the bizarre clinical features of the tumor have been well 
demonstrated. From the experience gained I would like to present what to me 
seems to be a rational plan of management of these very interesting lesions. 

One of the most interesting features of this tumor is the frequency with which 
it presents itself first in the lateral neck with no palpable tumor in the gland 
itself. This, together with the benign nature of the lesion, led many of the earlier 
investigators to consider the lesion of aberrant thyroid origin. For many years 
the lesion was referred to as “lateral aberrant thyroid’? and the treatment was 
generally limited primarily to eradicating the tumor in the lateral neck. Finally 
the work of King and Pemberton* and others, showed conclusively that these 
lesions were always metastases to the cervical lymph nodes and that if careful 
enough investigation was made, the primary lesion would always be found in 
the thyroid gland. The primary growth may be only a few millimeters in diameter 
in spite of very extensive involvement of the cervical lymph nodes. As stated 
previously, this tumor progresses very slowly although the regional lymph nodes 
often are involved extensively and early distant metastases occur relatively 
infrequently and often are present for many years without any apparent ill 
effect on the patient. 

The capsule of the involved lymph nodes is rarely invaded and thus direct 
extension from these nodes to surrounding structures is most unusual. This, of 
course, makes removal of metastatic nodes easy. Although the deep cervical 
chain on the side of the primary tumor is the most common side of spread— 
spread to the opposite side of the neck primarily is not unusual.‘ This, together 
with occasional isolated areas of spread to the posterior triangle of either side, or 
even involvement of nodes posterior to the carotid and vagus, makes the planning 
of a satisfactory radical operation to encompass all the areas of possible involve- 
ment in the neck extremely difficult. The primary lesion may have multiple foci 

Presented during the Kansas City assembly of The Southwestern Surgical Congress, 
Sept. 5-7, 1955, Kansas City, Mo. 
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in one or both lobes and in contradistinction to the lymph node growth, may 
extensively infiltrate the gland capsule and neighboring structures including 
muscle, fascia, fat, nerves and other structures. 

In the series of 52 cases reported by King and Pemberton,* the only patients 
who died were those in whom complete removal of the primary growth was not 
done. In a group of 153 cases followed at the Crile Clinic? from 1 to 28 years 
there were 16 deaths. The majority of these deaths were attributable to massive 
inoperable primary or recurrent local tumor. Therefore, complete eradication of 
the primary tumor would seem to be the most important feature of the manage- 
ment of this lesion. It has been our experience that, on occasion, the most hope- 
less looking local growths with very extensive local infiltration can be adequately 
controlled by one or more surgical procedures. 

Histologically, these tumors are made up of masses of tumor cells with papil- 
lary and follicular architecture, the former usually predominant (figs. 1 and 2), 
Characteristically, the papillary cells do not take up radioactive iodine and any 
therapeutic benefit from that agent depends upon a prominence of follicular or 
alveolar architecture. Practically all of these tumors are of a low grade of malig- 
nancy and are well differentiated. One might well conclude that any benefit 
seemingly derived from irradiation treatment was more likely a manifestation of 
the characteristic slow growth rather than significant cellular destruction by the 
irradiation. I believe irradiation therapy is of questionable value in the treat- 
ment of this tumor. 


Fig. 1 
Fig. 1. Thyroid papillary carcinoma within a lymph node. The follicular architecture 


predominates in this section. 
Fig. 2. Papillary thyroid carcinoma in which the finger-like papillary structure pre- 


dominates. 
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This tumor is found most often in the young woman. Therefore, a plastic 
result assumes some importance. If tumor control can be adequately attained 
with simpler types of procedures, it would seem reasonable to avoid extensive 
mutilating operations when possible. 

Our cases have been followed over the past 15 years and in spite of the fact 
that the number of cases is small, we believe the relatively long follow-up of 
some of them is of importance. This presentation is based upon 9 patients who 
were treated by the author. Four were in women and 5 in men. However, as 
mentioned previously, the condition generally is much more frequent in the 
female. The age incidence when first seen varied from 21 to 61 years. Five 
patients were between 20 and 30 years of age, 3 between 30 and 35 years of age, 
and 1 was 61 years of age. In all cases the presenting complaint was one or more 
jumps in the neck, first discovered either by the patient or his physician. There 
were no significant subjective symptoms. Five patients had had previous opera- 
tions before being seen by the author. In all instances they consisted of local 
removal of one or more lymph nodes or biopsy section of the primary tumor. 
When first examined, 5 of the patients presented definite tumors in the thyroid 
gland while in the other 4, only tumors in lymph nodes could be felt. The gland 
itself did not present any palpable growth. In 2 instances the local growth had 
so thoroughly infiltrated surrounding structures, including muscle, that on first 
survey the condition appeared hopelessly inoperable. However, in both instances, 
all of the gross tumor was removed, some of it piecemeal. In spite of what would 
seem to be quite inadequate cancer surgery both of these patients are alive 
without evidence of recurrence or metastasis—1 for over 12 and the other for 
almost 3 years. This would indicate that in this tumor, regardless of how extensive 
the local growth, that every effort should be made to remove it in one or more 
stages. An attempt is made to check these patients at 3 to 6 month intervals and 
any suspicious lymph node enlargement present is subjected to further biopsy 
and a block resection of the involved area if found positive. Several of our cases 
have had multiple procedures before the lesion was brought under complete 
control. In 1 of our patients, there had been rather extensive metastases to both 
sides of the neck including the posterior triangle on both sides. In another, nodal 
involvement was found behind the vagus and carotid between the posterior 
muscles in an area usually not included in the conventional block resection of 
the neck. In no instance was infiltration into or through the capsule of involved 
nodes noted. 


CASE REPORTS 


Case 1. T. H. M., a 25 year old man was first seen in June of 1943. Eight months pre- 
viously he had noticed a mass in the right side of his neck. Two weeks previous to my first 
examination a piece of the tumor had been removed for biopsy elsewhere. This showed 
papillary carcinoma invading the anterior muscles of the neck. On June 28, 1943 a block 
dissection of the right side of the neck was done. This included the tumor tissue together 
with the isthmus and right lobe of the thyroid, the right sternohyoid and sternothyroid 
muscles, the right sternomastoid, the internal jugular vein and the cervical lymph node 
chain. Pathologic study showed papillary carcinoma infiltrating the thyroid tissue and 
extending through the capsule into the surrounding muscle tissue. Many lymph nodes were 
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Fic. 3. Representative pieces of tumor removed from case 1. In spite of marked tumor 
involvement of the lymph nodes the capsule appears intact. On the left are pieces of pri- 
mary tumor which are invading the neighboring structures. 


replaced with tumor tissue (fig. 3). A course of deep irradiation therapy was given post- 
operatively. The patient was last heard from in August of 1955—over 12 years following 
operation. He has had periodic checks by his family physician and there has been no evi- 
dence of recurrent tumor. 

This patient had at first been considered inoperable and had been referred for paliative 
irradiation therapy. Operation has given a satisfactory long time survival 

Case 2. L. G., a 21 year old man was first seen in October 1944. In February of that 
year he had noticed a lump in the right side of the neck. In September 1944 the tumor 
was removed and diagnosed as lateral aberrant thyroid. On examination I was unable to 
palpate either the thyroid gland or significant lymph nodes in the neck. On Oct. 19, 1944 
exploration of the neck was done. A nodule 0.5 cm. in diameter was palpated in the upper 
pole of the right lobe of the thyroid. A right lobectomy was done without any lymph node 
resection. Pathologic examination showed the nodule in the thyroid to be a papillary car- 
cinoma (fig. 4). Further treatment was not given. This patient was subsequently lost to 
follow-up. 

Case 3. M. G., a 34 year old white man was first seen in April of 1945. One month pre- 
viously he had noted a lump in the right side of the neck which was removed for biopsy. 
Histologic study showed it to be metastatic papillary carcinoma in a lymph node. The 
right lobe of the thyroid was firm and irregular and there were many palpable nodes in 
the right cervical region. On April 26, 1945 the isthmus, the right lobe of the thyroid, to- 
gether with the sternothyroid and sternohyoid muscles were removed. The operation was 
completed with the conventional block dissection of the neck, including the sternomastoid 
muscles and the internal jugular vein. Pathologic study showed the lobe of the thyroid to 
be infiltrated with papillary carcinoma which involved the capsule of the gland and ex- 
tended into the surrounding muscle tissues. Many lymph nodes were filled with similar 
tumor but there was no evidence of extension from these nodes. The patient was given deep 
irradiation therapy to the right side of the neck. He was lost to follow-up a few months 
postoperatively. 
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Fig. 4. The small circumscribed, but not encapsulated, primary tumor is shown in the up- 
per pole of the thyroid lobe. 


Case 4. G. S., a 26 year old man was first seen in April 1945. On three occasions in the 
previous two years, he had had tumors removed from the right side of the neck. These 
were reported to be lymph nodes containing thyroid tissue. On examination, no tumors 
could be felt in the neck except a small nodule in the upper pole of the right lobe of the 
thyroid. On July 6, 1945 the right lobe of the thyroid was removed. No significant lymph 
nodes were noted. Pathologic study showed the nodule to be made up of sheets of papillary 
adenocarcinoma. The patient was subsequently lost to follow-up. 

Case 5. C. H. H., a 27 year old woman was first seen in June 1946. In 1940 she had had 
an enlarged lymph node removed from the right side of the neck. In 1942 a similar node 
was removed from the left side of the neck. Both were reported ‘‘lateral aberrant thyroid’. 
My examination showed a firm tumor 2 to 3 cm. in diameter in the lower pole of the right 
lobe of the thyroid. Several enlarged lymph nodes were palpated in the left cervical chain. 
On July 5, 1946 exploration of the neck was done. The left lobe and isthmus of the thyroid 
were entirely normal to palpation. The lower pole of the right lobe was replaced by a hard 
tumor mass. There were a few enlarged lymph nodes lateral and inferior to the left lobe. 
No significant nodes were noted in the right side of the neck. The isthmus and right lobe 
were removed together with the enlarged lymph nodes on the left side. Pathologic examina- 
tion showed the tumor in the right lobe of the thyroid to be made up of unencapsuluted 
papillary cystadenocarcinoma. Several of the lymph nodes contained similar tumor tissue. 
In August of 1947, November of 1948 and May of 1950 groups of enlarged nodes were re- 
moved from the neck, twice on the right and once on the left side. At each instance some 
of the removed nodes showed papillary carcinoma of thyroid origin. She has had roent- 
genologic studies of the chest at yearly intervals and her neck has been examined period- 
ically. At the present time there is no evidence of tumor in the neck. 

Review of this case would suggest that more radical procedures would have controlled 
the situation with fewer operations. However, it is probable that even the most radical 
single operation would not have eliminated all of the tumor. 

Case 6. E. K., a 31 year old woman was first seen on May 7, 1948. Three months previ- 
ously she had noted a swelling in the left side of the neck. Examination showed a smooth 
tumor 2.5 cm. in diameter under the upper one-third of the left sternomastoid muscle. The 
thyroid gland was not palpable. On June 4, 1948 this tumor was removed with a block of 
surrounding tissue containing lymph nodes. Pathologic study showed papillary adeno- 
carcinoma in the lymph nodes. On Aug. 23, 1948 the isthmus and left lobe of the thyroid 
were removed. No significant lymph nodes were noted at that time. The lobe of the thyroid 
contained a firm area which on histologic study proved to be papillary adenocarcinoma of 
the thyroid. On July 11, 1949 a block dissection of the lymph bearing tissue of the posterior 
triangle of the neck was done. There were several enlarged lymph nodes in the specimen. 
Histologic study showed metastatic papillary carcinoma involvement of a few nodes in the 
central part of the specimen. The peripheral nodes were not involved. 
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This patient has been checked repeatedly since that time. She was last seen in May 1955, 
There was no evidence of any tumor in the neck at that time. She has been controlled for 
over 7 years with limited nonmutilating surgery. 

Case 7. D. A., a 34 year old woman was seen on Aug. 13, 1951 because of a tumor in the 
neck discovered on routine physical examination. Examination showed a nodule 3 em. in 
diameter in the midportion of the left lobe of the thyroid. No significant lymph nodes were 
palpated. The neck was explored on Dec. 31, 1951. There was a small tumor in the right 
lobe of the thyroid and the previously described tumor in the left lobe. The left lobe, isth- 
mus and about two-thirds of the right lobe containing the nodule were removed. There 
was a chain of enlarged lymph nodes inferior to the left lobe extending just under the 
sternum. This area of nodes was removed en bloc. Pathologic study showed a be- 
nign adenoma in the right lobe and an area of papillary adenocarcinoma in the left. Some of 
the removed lymph nodes contained similar tumor. The patient has been checked at six 
month intervals since operation and she has had yearly roentgenograms of the chest. There 
has been no further evidence of tumor. 

Case 8. C. M.S., a 61 year old man was first examined on March 12, 1953. He noted 
that his neck had been enlarging the past 2 years. Examination showed a large nodular 
tumor mass extending from the midline of the neck under the sternomastoid muscle well 
into the posterior triangle of the right side. Surgical exploration of the neck was done on 
March 20, 1953. When the neck was opened the tumor in the lateral portion was found to 
be made up of a mass of enlarged lymph nodes. There was a hard, irregular tumor replacing 
the right lobe of the thyroid and extensively invading the surrounding structures. This 
mass was fixed firmly to the trashea but did not extend appreciably across the midline. 
At first the situation looked hopelessly inoperable because of the firm fixation of the primary 
growth. A radical block dissection of the right side of the neck was done including the 
sternomastoid, the internal jugular vein and the right lobe and isthmus of the thyroid. 
It was necessary to scrape the growth from the trachea and to sacrifice the right inferior 
and superior laryngeal nerves. At the conclusion of the operation a relatively satisfactory 
gross removal of tumor had been attained. Pathologic examination showed papillary car- 
cinoma in the lymph nodes and infiltrating carcinoma of the thyroid gland. On Nov. 27, 
1953 a secondary operation was done, widely removing enlarged lymph nodes just to the 
left of the trachea and below the thyroid. The left lobe of the thyroid appeared normal 
and was not disturbed. Several nodes in the specimen were involved with papillary thyroid 
carcinoma. The patient has had repeated examinations of the neck with yearly chest ex- 
aminations. He was last seen in August 1955 and had no evidence of further tumor in the 
neck. 


This is another case in which radical surgery in a situation that appeared rather hopeless 
at first has been successful to date- 

Case 9. J.B. K., a 27 year old woman was first examined in March 1955 because of tumors 
in the left side of the neck which had been discovered in a routine physical examination. 
Examination showed several enlarged nodes in the deep left cervical chain. The thyroid 
gland could not be palpated. On March 21 one of these enlarged nodes was removed for 
biopsy. Histologic study showed it to be papillary adenocarcinoma. On March 25, 1955 
removal of the isthmus and left lobe of the thyroid was done with a radical dissection of 
the left neck including the sternomastoid muscle and internal jugular vein. There was 
extensive nodal involvement necessitating a very wide radical procedure. Several involved 
nodes lay posterior to the carotid artery and vagus nerve between the posterior muscle 
bellies. Pathologic study showed a firm nodule 5 mm. in diameter in the lower pole of the 
left lobe of the thyroid. Histologic study showed it to be a primary papillary carcinoma. 
Study of tumor tissue from the lateral neck showed it to be made up of lymph nodes re- 
placed by similar tumor tissue well contained within the node structures. Postoperative 
healing was satisfactory and the patient has a satisfactory functional result. 
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METHOD OF TREATMENT 


In attempting to outline a satisfactory course of treatment and management 
it would seem rational to first list the objectives in the order of their importance 
and then to select a procedure which would best fulfill the objectives. 

1. Eradication of the primary lesion and local extension if present. The majority 
of deaths reported are in patients in whom the primary lesion was not controlled. 
Very long survivals are not unusual in spite of very extensive local lesions which 
were adequately removed. 

2. Removal of lymph nodes containing metastatic lesions. Technically this is 
usually not difficult because of the nature of the growth to remain confined 
within the capsule of the nodes. 

3. Prophylactic removal of areas of lymph nodes that are likely sites for metastases. 
The majority of lymph node metastases are found in the deep cervical chain of 
lymph nodes between the clavicle and the posterior belly of the digastric muscle. 
However, primary metastases to the opposite cervical chain, into either posterior 
triangle, to peritracheal glands on both sides above and below the gland, and 
even to nodes posterior to the carotid artery and vagus nerves, make it difficult 
to devise prophylactic operations that would encompass all possible areas of 
primary spread. 

4. Consideration of distant metastases. They are relatively rare and many 
patients have lived years in spite of them. Irradiation therapy, radioactive iodine 
and occasionally surgical removal of a single pulmonary metastasis might be con- 
sidered. 

5. Plastic result. This of course is of relatively minor consideration. However, 
most victims of this lesion are young women and it is important to avoid an 
unnecessarily mutilating operation. 

If the presence of a thyroid tumor is established by physical examination, it is 
our policy to do a complete removal of the involved lobe together with the 
isthmus. We do not believe that this is unnecessarily radical, as suggested by 
others,‘ should the tumor be benign. If nodular change is found in the opposite 
lobe it is removed with an area of normal gland. Total thyroidectomy seems 
unnecessarily radical unless carcinoma is involving the capsule of both lobes. 
At all thyroid operations the surrounding lymph nodes are examined as com- 
pletely as possible through the incision. If no grossly enlarged nodes are noted 
the operation is terminated. If enlarged nodes are present, one or more are re- 
moved for immediate histologic study. If papillary carcinoma is found, the area 
of enlarged nodes is removed with a good margin of normal appearing tissue. 
The extent of the node dissection depends upon the extent of gross node in- 
volvement. In most cases, the involvement is in the deep cervical chain and the 
block removal of those nodes together with the internal jugular vein seems most 
rational. It is often desirable to preserve the sternomastoid muscle as described 
by Eckert and Byars! and others, inasmuch as stated previously, the tumor 
does not involve the muscle from node extension, and particularly in young 
women more desirable plastic result is attained. However, should the extent of 
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the nodal involvement require, there is no hesitancy in doing the more radical 
procedure and sacrificing the muscle in order to obtain a more satisfactory 
removal of involved glands. If the local tumor is extensive and has left the con- 
fines of the gland and is invading surrounding structures, then a most radical 
removal of the tumor is indicated by sacrificing muscle, parathyroid glands, and 
nerves if involved. 

The extent of the growth should not deter the surgeon because, after stripping 
out the gross tumor in what would seem a most inadequate operation the results 
often are very gratifying, as shown in 2 of our.patients. On the other hand, as 
indicated in the text the failure to remove and control the local growth gives a 
relatively hopeless prognosis. The patients should be examined periodically 
indefinitely for evidence, particularly, of lymph nodé involvement. If further 
nodes are involved then a new surgical approach should be planned and used. 
If the lesion presents itself as a tumor in the lymph node area without clinical 
evidence of involvement of the thyroid gland the diagnosis must be established 
by biopsy and histologic study. Then a definite procedure is followed as outlined 
above, always removing the thyroid isthmus and lateral lobe even if no tumor is 
palpated. Distant metastases are rare but if they are demonstrated the use of 
radioactive iodine and irradiation therapy should be considered. A single pul- 
monary metastasis should demand consideration of a pulmonary resection. 


SUMMARY 


Papillary carcinoma of the thyroid is the most common malignancy of that 
organ. Characteristically, it has a very slow rate of growth and spread. Long 
survivals are the rule in spite of conservative or radical types of treatment. The 
tumor often presents itself first in the lateral lymph glands of the neck and the 
primary growth may be exceedingly minute. The lymph gland growth rarely 
invades the capsule or spreads directly from the glands. On the other hand the 
primary growth may extensively invade the neighboring structures. Distant 
metastases are infrequent and usually are not responsible for the patient’s death. 
Most reported deaths occur when the local growth is not completely controlled. 
Extensive local growths lend themselves to removal. Secondary pee are 
very beneficial in most. cases. 


CONCLUSIONS 


A diagnosis of papillary carcinoma of the thyroid demands a plan of surgical 
treatment and observation that may extend over many years. 

The most important phase of treatment is the eradication of the primary 
growth which may be a small localized growth, a few millimeters in diameter, or 
an extensive infiltrating lesion grossly invading the neighboring structures. 
If necessary repeated attempts should be made to remove surgically the most 
hopeless looking growths. 

Metastatic lymph nodes in the neck should be removed en bloc with as exten- 
sive a resection as necessary. Mutilating radical resection, removing tissues that 
have little or no chance of involvement, seems unwarranted. Prophylactic re- 
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moval of lymph node areas should be done with considerable thought inasmuch 
as it is difficult to predict areas that may next be involved with metastatic 
growths. 

Recurrences should be repeatedly attacked surgically with a reasonable 
chance of eventual control. 

The use of irradiation and radioactive therapy seems to be of secondary im- 
prtance in the management. This type of therapy is reserved for unremovable 
tumors and distant metastatic growths. 


ADDENDUM 


Since the preparation of. this paper, follow-ups have been obtained on cases 
2 and 3. Both patients were well and free of evidence of tumor recurrences. 
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SURGICAL TREATMENT OF FUNNEL CHEST 
(PECTUS EXCAVATUM)* 


C. Hanton, M.D. 
St. Louis, Mo. 


Funnel chest is a common congenital deformity which can be treated safely 
and effectively by surgery. Such surgery now is being advised earlier and more 
frequently as it has become apparent that delay usually will result not in im- 
provement but rather in aggravation of the deformity. Moreover, evidence 
indicates that the earlier surgical correction is done, the better is the ultimate 
result. 

The deformity consists of a funnel-shaped depression of the sternum, deepest 
at the junction of the sternal body with the xiphoid process. In extreme cases 
the body of the sternum may approximate the anterior surface of the vertebral 
bodies leaving little room for the heart which may be displaced into the left 
side of the thorax. The depression may be deep and localized or shallow and 
diffuse with gently sloping lateral walls. Having been noted at birth it usually 
progresses steadily despite hopeful opinions that the child will outgrow it. 
Hesitancy in advising operation for such a lesion is understandable when one 
considers that its cause is unknown and its occurrence in the practice of most 
physicians is infrequent. ; 

Numerous terms have been applied to this entity since its description more 
than 350 years ago. Of these ‘“‘pectus excavalum” and “funnel chest’’ are most 
commonly used in this country. Its origin has been attributed to pull by the 
central tendon of the diaphragm and to overgrowth of the ribs with inward bend- 
ing, to mention only two commonly held theories. There is a definite hereditary 
predisposition. These aspects of the subject are well covered in various survey 
articles! 4: 2, 

The patient often is referred for advice during the first year of life. A deform- 
ity noted at birth has not disappeared and the conflicting advice of friends, 
grandparents and medical advisors leaves the parents disturbed and uncertain. 
In other instances critical comments by friends of the preschool child may indi- 
cate the need for correction. Still other patients are seen during adolescence 
when the anatomic deformity causes acute psychic distress. Finally, with severe 
deformity in adults, there may be symptoms associated with pressure on the 
heart. 


TREATMENT 


One must first evaluate the necessity for operation. This usually is decided 
readily in children beyond the age of 4 when the extent and progression of the 
deformity have been observed long enough to dispel the notion that spontaneous 

* From the —epeetent of Surgery, St. Louis University, St. Louis, Missouri. Presented 


during the annual assembly of the Southwestern Surgical Congress, Sept. 5-7, 1955, Kansas 
City, Kansas. 
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correction will ensue. The problem in the adult also may be resolved fairly 
readily since the deformity is static and the need for operation is predicated 
upon the relation between the depressed sternum and physiologic disability. 

It is in the infant and very young child that a decision may be difficult. How- 
ever, if the deformity is severe, one may reliably expect it to progress or perhaps 
to remain the same; in either case, operation is indicated. Improvement in severe 
cases to the point of disappearance has been reported, but appears to be rare. 
If the deformity is slight or moderate, a six months period of observation usually 
will give the physician a reliable index of the tendency to increasing deformity 
without unfavorably affecting the ultimate result. Measurements of the depressed 
area together with photographic and roentgenologic records of the lesion are 
important as a base line for subsequent observations. Although delay may tend 
to increase the kyphosis and secondary rib deformity, it is advisable to wait 
until the physician and parents are clearly convinced of the need for operation 
rather than to decide hurriedly in a field where the ideal time for operation still 
is a matter of opinion. 

There also is considerable variance of opinion as to the best surgical proce- 
dure. Prolonged traction by means of wires passed through or around the 
sternum has been employed in a few instances. The recorded morbidity and 
rather unsatisfactory results have not impressed us with the desirability of 
this method. 

The original ‘‘imited”’ operation of Brown in which division of the substernal 
ligament is done through a small infrasternal incision also has been attended 
by a high percentage of unsatisfactory results. It may be indicated as a first 
stage procedure in severely incapacitated infants but we have not seen any 
need to withhold the more extensive operation in our 5 patients under the age 
of 18 months. 

The “radical” operations have in common an extensive division or removal 
of the lower costal cartilages followed by division of the xiphisternal junction 
and forward bending of the isolated sternum after wedge osteotomy at its upper 
portion. Some surgeons resuture the sternum to the costal cage, others employ 
sutures only at the point of osteotomy. A variety of internal and external fixa- 
tion devices are employed to maintain the corrected position of the sternum, 
but we believe that there usually is no need for such fixation. 


TECHNIC OF OPERATION 


The technic we have employed is that described by Ravitch. Through a mid- 
line incision over the sternum the pectoral muscles are reflected and the lower 
four to six costal cartilages are resected bilaterally over a variable distance 
depending on the size of the patient and the extent of deformity. Division of 
the xiphoid process from the body of the sternum and freeing of the posterior 
attachments of the bone as high as the manubrium allows considerable correc- 
tion which is rendered complete by wedge osteotomy of the sternum at the 
point where backward bending begins. After temporary overcorrection of the 
deformity, the sternum may be held in a normal position by heavy nonabsorb- 
able sutures placed through drill holes above and below the osteotomy. An at- 
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tempt is made to leave the perichondrium as the cartilages are removed, but 
one may resect all connections between costal cage and lower sternum if the 
residual tissues interfere with adequate correction. We have not found it prac- 
tical to suture the sternum to the ends of the ribs, and have relied on connective 
tissue to establish continuity of the costal cage. It is remarkable how rapidly a 
firm union is achieved. Protective casts or breastplates have not been employed 
in the postoperative period, although they might be advised for a particularly 
boisterous child. 

This operation is well tolerated even by infants. Endotracheal anesthesia is 
employed because the pleural space occasionally is entered, but this complica- 
tion has been readily handled by aspiration or in one patient, by temporary 
catheter drainage of the chest. 

CASE REVIEW 


The operative treatment of 10 patients forms the basis for this report. The 
age of the patients varied from 10 months to 24 years. Five patients were 18 
months or less and 5 were 7 years or older. The sexes were equally represented. 

A family history of similar deformity was noted in 2. Two young patients had 
a history of inspiratory and expiratory distress, particularly with feeding. Four 
patients in the older age group were emotionally disturbed by the deformity; 
this was the chief indication for operation in some cases. 

The operation was essentially similar in all patients, although in the older 
patient it was more difficult and time consuming. The wounds were’ closed 
without drainage and there were no infections. The longest postoperative hos- 
pital stay was 16 days in a 12 year old girl who required catheter drainage of a 
pneumothorax. The average postoperative stay was about 11 days; one infant 
was discharged on the sixth day. Rather than offer detailed case reports on each 
patient, a tabular listing is given (table I) and short abstracts of the records in 
3 patients are presented. 

CASE REPORTS 

Case 1. J. H., a 10 month old girl was noted to have a typical pectus excavatum at 
birth. Her father, a medical student, thought that the deformity had been progressive. 
When first seen at 6 months of age, the deformity was quite pronounced. In quiet breath- 
ing the sternum lay 3 cm. below the general level of the anterior rib cage. Operation was 
advised but was deferred for four months because of contrary opinions expressed by vari- 
ous relatives. There were no other unusual physical findings and laboratory studies were 
normal. 

At operation, the third to the sixth costal cartilages were resected bilaterally. The 
sternum was fractured, bent anteriorly and fixed in position by heavy silk sutures with- 
out external support. The postoperative course was uneventful and she was dismissed on 
the sixth day. Two days later there was spontaneous discharge of a small quantity of 
serum from the central portion of the wound but this ceased spontaneously and did not 
recur. 

The cosmetic result was good and has been maintained during a four year follow-up. 
Her development has been perfectly normal. 

Comment: This is the youngest patient in our series. She illustrated well the difficult 
decision parents and physician face in advising major surgery for a condition which seems 
benign and possibly self-limited. The excellent result justified the surgical procedure. 
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TABLE I 
Listing of patients treated by operation 
Post- 
Patient Sex Age Post-operative Course Result Follow-up 
Stay 
days months 
JH. F 10 mos. | Serous discharge wound, 6 Excellent 48 
P.O. X 
M.K. M | 18mos. | Pneumothorax no RX. 10 Good 11 
T.M. M 11 mos. | Pneumothorax—aspirated 9 Excellent 35 
J.W. M 11 mos. | Uncomplicated 10 Excellent 40 
J.C. F 9 yrs Uncomplicated 11 Good 8 
R.B. M 16 mos. | Uncomplicated 12 Excellent 16 
B.A. F 12 yrs. Uncomplicated 15 Good 28 
J.A. F 14 yrs. Pneumothorax — catheter 16 Good 33 
drainage 
R.B M 24 yrs. Uncomplicated 13 Good 29 
CS. | F 7 yrs. Uncomplicated 8 Excellent 36 


Fie. 1A Fie. 1B 
_ Fig. 1 A: Case 2. R.B. was a 24 year old man. Lateral roentgenogram preoperatively 
indicates severity of deformity. The sternum is seen several centimeters dorsal to the skin 


level outlined by barium paste. 
Fic. 1 B. Gun 2. R.B. Posteroanterior roentgenogram showing severe scoliosis 


Case 2. R. B., a 24 year old senior medical student requested operation for his severe, 
congenital funnel chest because of increasing fatigability. He had made a fairly satisfac- 
tory adjustment to the psychic problem associated with his pronounced deformity. Roent- 
genograms (fig. 1 A, B) show the severity of the lesion and indicate well how secondary 
orthopedic sequelae may occur with advancing age. 
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Fic. 2. R.B. Costal cartilages, two through seven, and xiphoid process removed at 
operation. The lower cartilages are about 6 cm. long. 


Cardiac catheterization demonstrated a limited cardiac output and slight pulmonary 
hypertension on exercise. The heart was displaced to the left and rotated clockwise. 

The usual surgical procedure was employed, resecting segments of costal cartilages, 
two through seven and fracturing the sternum so that it could be moved and held forward 
(fig. 2). The heart then rotated to a more normal position. 

The immediate result was classed only as ‘‘good” because some flattening of the chest 
persisted. There was striking cosmetic improvement and diminution in his symptoms of 
fatigability. The roentgenologic appearance two months after operation is seen in figure 3. 
Two years after operation roentgenograms show even more improvement in ‘the depth of 
the retrosternal area. He has gained 20 pounds. 

Comment: This is the oldest patient in our series. His symptoms and cardiac cathe- 
terization suggested cardiovascular impairment, possibly associated with dislocation of 
the heart. Surgery relieved his symptoms and provided satisfactory cosmetic improve- 
ment despite his rigid chest wall. The weight gain and improved exercise tolerance are 
notable. 

Case 3. J. C., a 9 year old girl, had a severe funnel chest with the associated lateral 
deformity being particularly striking (fig. 4 A.) Four costal cartilages were removed on 
each side extending from the third to the sixth. An unconventional low, curved incision 
was used, which may have been responsible for an osteotomy placed somewhat lower than 
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Fig. 3. Case 2. R.B. Postoperative lateral roentgenogram with barium paste on skin 
shows striking increase in distance between vertebrae and sternum. Some flattening of 
the upper chest persists. 


Fig. 4A Fia. 4B 


Fic. 4 A. Case 3. J.C., Age 9. Preoperative photograph shows deep central concavity 
and associated transverse depression of lateral chest wall. 

Fic. 4 B. Case 2. J.C. Postoperative result with lateral depression relieved and central 
depression improved. 
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usual. Her postoperative course was marked by accumulation beneath the incision of con- 
siderable quantities of serosanguineous fluid, requiring aspiration three times. The family 
is well pleased with her improvement (fig. 4 B) although a higher osteotomy of the sternum 
would have given a better cosmetic result. 

Comment: This patient is a striking example of the lateral chest deformity associated 
with the depressed sternum. When the deformity is allowed to progress for as long as nine 
years, the operative repair is more extensive and a completely satisfactory cosmetic re- 
sult may be difficult to achieve. 


DISCUSSION 


It is apparent that “radical” surgical treatment of pectus excavatum may be 
done at any age with negligible mortality and minimal morbidity. Temporizing 
may be justified in infancy when the deformity is mild, but it is rare to see sig- 
nificant improvement during a waiting period in children whose deformity is 
severe. It is our impression that “limited” operations, which simply divide the 
substernal attachments, are inadequate. Beyond early childhood there occur 
secondary deformities of the ribs which are difficult to correct completely with 
even the most radical operation. Moreover, with advancing age there may be 
significant impairment of cardiovascular function. The psychic trauma asso- 
ciated with this deformity is another strong reason for advising surgical correc- 
tion. 


SUMMARY AND CONCLUSIONS 


Funnel chest (pectus excavatum) is a congenital deformity which is readily 
corrected with a minimum of risk and morbidity. 

Operation should be advised to correct advancing or severe static deformity; 
to relieve psychic distress or to improve functional capacity. 

Even in small children the complete (“radical’’) operation is preferred. In 
general, the earlier operation is done, the better the result. 

We have presented 10 patients in whom the ‘complete’? operation has been 
done with good or excellent results after an average follow-up of 28 months. 
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ROUTINE OPERATIVE CHOLANGIOGRAPHY: A 
CRITICAL FIVE YEAR REVIEW 


GeorGE M. Brown, Jr., M.D., Bruce H. Brown, M.D. 
McAlester, Okla. 


Operative cholangiography still is a controversial subject among those doing 
biliary tract surgery?: *. Because of this controversy we are presenting a study 
of 225 consecutive patients upon whom biliary tract surgery was done using 
routine operative cholangiography. The surgical and radiologic facilities at two 
65 bed hospitals in a town of 20,000 population were used, extending over a 
five year period, 1950 to 1955. A series of 286 operative cholangiograms were 
done in this group of patients including a series of 48 standard postoperative 
T tube cholangiograms. In all there was a total of 1,003 individual roentgeno- 
grams of the biliary tract. There were no operative deaths and no increased 
morbidity or sequela attributable to the radiopaque media injected into the 
biliary tract. 

This group consisted of 184 women and 41 men, ranging in age from 20 to 
91, with the mean age 54.4 years. The age distribution may be seen in table I. 

These patients were operated upon only after thorough medical and radio- 
logic examinations were made. In none of these patients was a normal gallbladder 
removed. Table II demonstrates the pathology encountered. 


TECHNIC 


In this five year period there were several modifications of technic for routine 
operative cholangiography'. Each change was made to make this procedure 
more dependable. The types of cholangiography used are described as follows: 

1. Needle cholangiography. In this type either the cystic duct, the common 
duct or the gallbladder itself was needled directly. A single injection of radi- 
opaque material was introduced into the biliary system and serial roentgeno- 
grams obtained. 

2. Catheter cholangiography. A Tuohy continuous spinal catheter or comparable 
polyethylene catheter was introduced into the cystic duct for fractional instilla- 
tion of radiopaque material. The cystic duct, common duct and the cystic artery 
were dissected out completely and the cystic artery was divided between clamps 
and ligated. A loose ligature was then placed around the cystic duct. With this 
duct under tension, a small nick was made transversely near its junction with 
the gallbladder, the catheter was inserted into the cystic duct for a distance of 
2 cm., and the ligature was tightened, fastening the catheter securely. Such 
access to the ductal system allows fractional injection of radiopaque media. 

3. Terminal cholangiography. This type was done through the T tube, while 
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TABLE I 
Age distribution of patients 
Years Number of Cases 
20-29 17 
30-39 21 
40-49 48 
50-59 49 
60-69 56 
70-79 30 
80-89 3 
90-95 1 
Mean age: 54.4 years. 
TABLE II 
Pathology Cates 
li Acute cholecyetitis: with stones. 67 
2. Agute cholecyetitis without stones: 3 
3. Chronic and/or acute cholecystitis with stones and hepatitis............ 7 
4. Chronic and/or acute cholecystitis with stones and pancreatitis......... ll 
6. Chronic cholecystitis with stones and cirrhosis.......................... 3 
7. Chronic cholecystitis with cholesterosis.....................0..00eeeeeee 7 
8. Chronic cholecystitis with pericholangitis of the liver................... 2 
9. Chronic cholecystitis with stones and associated malignancy............ 14 
TABLE IIl 
Methods used in cholangiography 
Type Total Satisfactory Unsatisfactory 
68 59 9 
4. T tube (postoperatively)..... 48 48 0 


the abdomen was still open, and after common duct exploration had been com- 
pleted. With watertight closure of the common duct obtained about the T tube, 
the T tube was flushed and filled with sterile water. The long limb of the T tube 
was then needled, radiopaque media injected fractionally, and serial films ob- 


tained. 


4. Standard T tube cholangiography. This type is identical to terminal cholan- 
giography except that it was done six to eight weeks postoperatively. Table III 


illustrates the results of the different methods used. 
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TABLE IV 
Radiopaque media used 
Type Amount Satisfactory Unsatisfactory 
35% Diodrast 15-30 ce. 62 5 
Urokon sodium (fractional) 
30% 3 cc. X3 0 4 
50% 3 cc. X3 0 2 
70% 3 cc. X38 261 0 
TABLE V 
Analysis of common duct explorations 
Number | Percentage 
| 
Common duct explorations........................ 51 | 22.7% 
Unnecessary common duct exploration............ 9 | 4.0% 
False positives.............. 2 | 0.88% 
Reoperations 19 | 8.44% 


Radiopaque media. Table IV demonstrates the different types and quantities 
of radiopaque media used. 

Common duct exploration. In this study of 225 patients, a total of 51 common 
duct explorations were done. Table V shows the breakdown of common duct 
explorations, summarizing the number of unnecessary common duct explora- 
tions, the number of false positives, and the number of reoperations that were 
prevented because of the use of routine operative cholangiography. 

Anomalies. Because of the dissection necessary for cholangiography, various 
arterial anomalies were demonstrated. Ductal anomalies shown by routine 
operative cholangiography were numerous also. There were 13 arterial and 25 
ductal anomalies. 

DISCUSSION 


This group of 225 unselected consecutive patients show an extreme age range 
with a marked diversification of pathology. Modifications in technic were made 
as we gained more knowledge of this procedure, its capabilities and its pitfalls. 
Needle cholangiography was used initially. Technical difficulties, together with 
the inability to reinject and obtain serial films when necessary, made us discard 
this type of cholangiography except in rare instances. 

The catheter technic rapidly proved ideal for obtaining ready access to the 
biliary tract. A complete anatomic dissection was necessary with this technic, 
however, in the last 159 patients, we were able to use the catheter technic in 
all but 2. 

Terminal cholangiography probably is most important in preventing secondary 
operations. The value of this technic is its usability to determine inadequate 
common duct explorations before the abdomen is closed. 
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Various types of radiopaque media were used in developing a standard technie 
for routine operative cholangiography. We initially used a single injection of 35 per 
cent diodrast with quantities varying from 15 to 30 cc. The large quantity of 
radiopaque media used did give weight to the possibility of covering up small 
stones. We then went to fractional instillation of radiopaque media, using 3 ce, 
at each injection, obtaining a roentgenogram between each of these injections, 
and utilizing a total of 9 ce. 

The 30 and 50 per cent solutions of urokon sodium were used, again to ascertain 
if small stones could be covered up by heavy concentration of radiopaque media, 
However, with these dilutions, contrast was not sufficient for clear diagnostic 
films. 

With fractional instillation of 70 per cent urokon sodium, we found that even 
the smallest of stones were readily discernible. When the total of 9 cc. were in- 
jected, complete visualization of the biliary tree was obtained. Spasm was a 
negligible factor and pancreatic duct visualization occurred in 25 per cent of the 
patients. 

Of the 51 patients in whom common duct exploration was done, 9 explorations 
were unnecessary. These were done early in the series when the reliability of 
cholangiography was questioned. In spite of a normal cholangiogram the common 
duct was explored and in these 9 patients the exploration was negative. In all 
these instances other indications for common duct exploration were present, i.e., 
jaundice and dilated common duct. Common duct exploration was done in 2 
patients because of false positives. Translucent areas suggestive of small stones 
were shown on two of three roentgenograms in both patients and common duct 
exploration was done with no stones found. 

The most important group presented are the 19 patients in whom reoperation 
was prevented. These are the patients in whom: 1. Stones were found by cholan- 
giography in a normal duct in which no indication for common duct exploration 
was present. 2. Intraductal strictures caused by extraductal scarring were found 
and corrected. 3. Intrahepatic stones were demonstrated and removed. 4. Ter- 
minal cholangiograms revealed residual stones after common duct exploration. 
5. Terminal cholangiograms showed misplacement of the T tube. 

This procedure has not been developed to replace “‘good surgical judgment” nor 
good common sense in biliary tract surgery. Nevertheless, 8 per cent reoperations 
have been prevented by routine use of this procedure. Oddly enough, this figure 
corresponds closely to the general percentage of 6 to 20 per cent. overlooked 
common duct stones that are reported throughout the United States. False posi- 
tives of less than 1 per cent, necessitating common duct exploration, have not 
raised the morbidity or mortality rates. Likewise, they have not contributed to 
the possibility of a second operation. Is it then, ‘good surgical judgment” to 
ignore a procedure the value of which has been so well established and demon- 
strated? 

Surgeons doing biliary tract surgery, who have established a valid technic 
for operative cholangiography, have found there is no method superior to it in 
obtaining information of the intrabiliary ductal system. Unfortunately, too often 
this procedure has been discarded, not because the procedure is at fault, but 
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because of disharmony between surgeon and radiologist. Such prevents the 
establishment of a satisfactory routine. 

With fractional injection of 70 per cent urokon sodium by catheter as described 
above, serial diagnostic roentgenograms can be obtained routinely. There is no 
untoward reaction to the patient, only a minimum loss of time to both surgeon 
and radiologist and, most important, the patient benefits greatly. 

In addition, operative cholangiography done by the catheter technic demands 
good anatomic dissection of the junction of cystic and common ducts. In so 
doing, hepatic artery damage is avoided, common duct damage is avoided, and 
the postcholedocho-syndrome is reduced to a minimum. We have had no hepatic 
artery damage in this group of patients, although 13 were shown to have definite 
arterial anomalies. We have had no common duct damage in this group, although 
25 were proved to have wide ductal anatomic variants. We have had no evidence 
of postcholedocho-syndrome in the entire group. 

Follow-up on this group covers a five year period with the longest being 62 
months. All cases of terminal cholangiography have been rechecked by standard 
T tube cholangiography. There have been no cases of retained stones proved by 
recheck cholangiograms and no evidence of retained stones, clinically, in the 
entire group of 225 patients. 

SUMMARY 


A group of 225 consecutive cases of biliary tract surgery with a series of 286 
cholangiograms have been presented. There was no operative mortality or in- 
creased morbidity rates. 

Statistical evaluation has been presented as to the age, sex, pathology, surgical 
technic, media used and the results obtained using this most important adjunct 
to biliary tract surgery. 

CONCLUSIONS 


Catheter cholangiograms used at the operating table routinely, coupled with 
terminal cholangiography following common duct exploration is a valid, time- 
tested procedure. Information pertaining to intrabiliary ductal pathology can be 
obtained with this technic that is unobtainable with any other now known 
method of common duct exploration. Contrary to previously expressed opinions, 
we now believe rather than replace routine operative cholangiography with 
so-called ‘good surgical judgment” that it is “good surgical judgment” to utilize 
this procedure routinely in any form of biliary tract surgery. An incidence of 
reoperation as high as 1 per cent still constitutes the most valid reason known for 
using routine operative cholangiography. 
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RATIONAL TREATMENT OF PAINFUL VASOMOTOR 
DISTURBANCES INVOLVING THE UPPER 
EXTREMITIES 


Joun M. Criark, M.D. 
Salt Lake City, Utah 


Painful vasomotor disturbances involving the upper extremities must be diag- 
nosed and treated without delay in order to prevent serious morbidity. Successful 
therapy depends first, upon making a proper diagnosis based on the pathologic 
physiology involved and second upon the elapsed time between the onset of 
symptoms and the beginning of treatment. 

Hydergine, a combination of the hydrogenated alkaloids of ergot, has been 
used in treating the majority of the patients to be presented. Each ce. of Hyder- 
gine contains 0.1 mg. each of the methanesulfonates of dihydroergocornine, 
dihydroergocristine and dihydroergokryptine. 

Bluntschli?, Bluntschli and Goetz’, Fries, Stanton and Wilkins’ and Rothlin® 
stated that Hydergine possesses a manifest central system effect of inhibition of 
sympathetic activity and as a consequence a reduction of vessel tone and that it 
also has a latent peripheral sympatholytic effect. Roberts, Anderson and Parry’ 
administered Hydergine to 72 patients with peripheral vascular disease. They 
observed significant improvement in those with organic arterial peripheral 
vascular disease, particularly with ulcerative lesions, and definite improvement in 
those with chronic venous insufficiency who had ulcerative lesions. Barcroft, 
Konzett and Swan! reported that Hydergine caused vasodilatation in the skin of 
the hands and feet by inhibition of the vasomotor center. Winsor'® reported that 
the action of Hydergine may in part be a sympathetic nervous system depressant 
acting centrally, or peripherally. This was demonstrated by the decreased 
peripheral resistance coupled by an inhibition of both the induced and sponta- 
neous vasomotor activity of the digits, inhibition of acral sweating and a decrease 
in the cold pressor response after Hydergine. A useful classification divides the 
lesions into functional, inflammatory, post-traumatic and degenerative. 

Functional lesions: In this group, attacks are intermittent and there are periods 
in which the patients are symptom free. The most common and classic example of 
the functional lesions are associated with Raynaud’s disease. 

Ten female patients with severe Raynaud’s disease in whom pain was the 
chief complaint are included in the present report. Four of the patients had 
painful gangrene of the tip of one or more fingers. The youngest patient in this 
group—18 years of age—had developed phasic color changes in her extremities 
at the age of 16. In March 1953 she developed a painful ulcer on the tip of the 
right index finger that healed after she was given three stellate procaine blocks. 
In October 1954 the ulcer recurred and she was given oral priscoline 25 mg. four 
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Fig. 1. Painful ulcer resulting from severe Raynaud’s syndrome. (patient P.B.) 


times daily without relief. One month later she was started on intramuscular 
Hydergine* 1 ce. daily. The pain was relieved after 4 days and the ulcer healed 
after 8 days of therapy. Five weeks later she returned with some pain in the 
finger and phasic color changes in all extremities. She was given Hydergine 1 cc. 
once each week during the winter months with no recurrence of pain or gangrene 
but questionable improvement in the color of her hands or feet. This case history 
has been presented in some detail as it is almost identical with that of 2 additional 
patients, one 26 and one 32 years of age. Both had painful gangrene that healed 
rapidly with Hydergine therapy and both have required the drug during the 
winter months in order to prevent the recurrence of severe pain. 

A similar but more refractory patient (P.B., age 28) was first seen on March 30, 
1955 with a typical 2 year history of Raynaud’s disease involving all extremities. 
She also complained of blanching and a sensation of thickness of her tongue 
resulting from any emotional disturbance. During a menstrual period in January 
she had developed a small area of necrosis on the tip of the right index finger She 
had been given “drugs to dilate the blood vessels’ without relief and for two 
weeks had resorted to oral demerol at night. Examination revealed an apprehen- 
sive patient with typical discoloration and excessive sweating of the hands and 
feet. Her tongue was blanched but gradually returned to a normal color without 
becoming cyanotic. There was a deep, painful, tender ulcer on the tip of the right 
index finger (fig. 1). The finger was blanched and held in partial flexion. She was 
started on intramuscular Hydergine 1 cc. daily and given a right stellate procaine 
block which was repeated on April 1, 4 and 11. Two weeks later she had little pain 
and the ulcer appeared to be healing. The Hydergine was decreased to 1 ec. every 
4 days. On May 13 the ulcer was healed and she was symptom free (fig. 2). She 
was advised to continue the Hydergine at weekly intervals but neglected to do so 
and when again seen two months later the ulcer had recurred and she had 
resorted to demerol for pain relief. Hydergine, 1 cc. was given daily for 2 weeks, 


* Supplied by Sandoz Pharmaceuticals, San Francisco, California. 
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Fig. 2. Shows healed ulcer after administration of parenteral hydergine. (patient 


then at 3 day intervals for 4 weeks. There was no pain after the first week of 
therapy and healing was complete 5 weeks later. She has been continued on 
Hydergine 1 cc. once each week. 

Two patients were referred because of recurrent painful paronychia resistant 
to local debridement, oral priscoline and roniacol, and antibiotic therapy. 


CASE REPORTS 


Mrs. J. C., a 46 year old housewife with a history of Raynaud’s disease for 20 years was 
first seen March 12, 1948. She had given up church and club activities because of color 
changes and pain in her hands occurring when she appeared in public. She was unable to 
remove food from a refrigerator without wearing warm gloves. For 3 months she had been 
confined to her home almost continuously with recurrent painful paronychial infections. 
On March 18, 1948 she had bilateral cervico dorsal sympathectomy through the anterior 
cervical approach with removal of the stellate and the second and third thoracic ganglia. 
The immediate response was excellent with healing of the infections and cessation of the 
phasic color changes. Ten months later the color changes had recurred on exposure to cold 
but not with emotional stimuli. Fourteen months following surgery she developed a pa- 
ronychia of the right middle finger that healed rapidly with antibiotic therapy. She was 
last examined in August 1955. There has been no recurrent pain or infection. Her only 
complaints are cyanosis of the hands and feet on exposure to cold, not with emotional 
stimuli, and excessive sweating of the back from the level of thoracic 4 to thoracic 12. She 
is satisfied with the results of the operation. The phasic color changes on exposure to cold 
and not from emotional stimuli following sympathectomy indicate the presence of both 
central sympathetic and peripheral vascular pathology. 

Mrs. C. B., a 37 year old housewife, was first seen in the spring of 1952. She had de- 
veloped color changes and pain in her hands on entering a frozen food locker in November 
1951 and the symptoms had been recurrent on exposure to cold. Bilateral stellate procaine 
blocks were done and priscoline, 200 mg. daily, was prescribed. The disease was fairly well 
controlled until the following October when the symptoms recurred. During the next 5 
months multiple recurrent severe paronychial infections developed—on one occasion re- 
quiring hospitalization. Sympathectomy was advised but refused. During the fall and early 
winter of 1954 she was under almost continuous therapy for infections. In January, Feb- 
ruary, March and April of 1955 she was given intramuscularly Hydergine 1 cc. three times 
each week. Color changes and some pain in the fingers on exposure to cold persisted, but 
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for the first time since the onset of the illness she was able to go through an entire winter 
without developing paronychial infections. 

Four patients complained of severe burning pain in the hands. One girl, a typist, failed 
to respond to conservative therapy with priscoline, roniacol or tetra ethyl ammonium 
chloride so a bilateral cervico dorsal sympathectomy was done with satisfactory results. 
Three patients have responded to Hydergine therapy. Prior to the availability of Hy- 
dergine it had not been possible to control their pain with oral or intravenous vasodilating 


drugs. 


Inflammatory lesions: In the inflammatory lesions regardless of etiology throm- 
bosis of the involved vessels occurs if the disease is allowed to progress. 

The classic example of this group is thromboangiitis obliterans or Buerger’s 
disease. The upper extremities are involved in approximately 40 per cent of 
patients with Buerger’s disease and the condition is severe and progressive when 
the upper extremities are involved. For this reason early sympathectomy is 
advised for these patients. Treatment may be successful in cooperative patients 
with advanced disease as shown by the following case report: 


CASE REPORTS 


L. P., a 47 year old man, was first seen in September 1947 with severe progressive Buer- 
ger’s disease of 12 years duration. Both legs had been amputated above the knee and he 
had lost the index and middle fingers of the left hand and the index finger of the right 
hand. Painful ulcers had been. present on the right middle and little fingers and 
both thumbs for several months (fig. 3). He was taking large doses of codeine for pain re- 


Fie. 3. Hands of patient L.P. showing amputations and ulcerations resulting from 
thromboangiitis obliterans. 
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Fia. 4. Letter written by L.P. 5 years after therapy 


lief and smoking 40 cigarettes daily. He stopped smoking and underwent a bilateral cer- 
vicodorsal sympathectomy. Following surgery the ulcers healed rapidly and have re- 
mained healed. A letter, in his own handwriting, received 5 years after the sympathectomy 
stated that he was free of symptoms (fig. 4). 

Two additional patients with less advanced Buerger’s disease involving the upper 
extremities have had cervicodorsal sympathectomies with gratifying results. 

Three patients with painful frostbite of the fingers have been successfully treated with 
intramuscular Hydergine. In each instance the drug was administered daily for 1 week 
and then at increasing intervals depending upon the response. 

Five patients with axillary vein thrombosis and secondary arterial insufficiency to the 
involved extremity have been treated with satisfactory results. Two patients were treated 
with repeated procaine sympathetic blocks, 1 with procaine blocks followed by Hydergine 
therapy, and 2 with Hydergine. 

A 19 year old man, K. B., was unable to work because of progressive fatigue and claudi- 
cation in the upper left extremity. The symptoms, developing over a 5 month period, had 
been associated with enlargement of the veins in the left arm, shoulder and lateral chest 
wall. A phlebogram taken March 5, 1948 showed obstruction of the axillary vein with en- 
larged collaterals. He was symptom free after receiving 6 procaine stellate blocks and 
there has been no recurrence of fatigue or claudication in the extremity. The symptoms 
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resulted from arterial spasm as a repeat phlebogram taken 8 months after completion of 
therapy showed no recanalization of the axillary vein. 


Post-traumatic lesions: It is in the post-traumatic lesions that early diagnosis 
and treatment are particularly important. Morbidity is increased by delay and 
a condition that will respond to simple measures early will require radical therapy 
if treatment is delayed. This is illustrated by 3 brief case reports: 


CASE REPORTS 


L. A., a 12 year old girl, fell from a tree with a resulting right Colles’ fracture. The 
fracture was reduced by an orthopedic surgeon and a cast was applied. Within 4 hours 
she developed a cold blanched hand. The fingers were fixed in partial flexion. The cast was 
not disturbed and she was given a procaine stellate block. Within 10 minutes the hand 
was warm and finger motion had returned. There was some decreased temperature of the 
hand 24 hours later and the block was repeated. No further circulatory disturbance oc- 
curred and the fracture healed with no loss of function. Delay in therapy would have re- 
sulted in a Volkman’s contracture. 

Mrs. R. W., a 50 year old housewife fell on Dec. 25, 1954 fracturing her left wrist. Pain 
developed in the hand and wrist, gradually involving the arm and shoulder. The cast was 
removed 5 weeks after the injury and a roentgenogram was reported as showing satisfac- 
tory position and callus formation. The hand was cold and stiff; the pain became unbear- 
able. She was given physiotherapy and codeine for pain relief but the symptoms 
progressed. Two months after the injury she complained of severe continuous burning 
pain in the entire extremity and shoulder. The hand was cold and sweaty and held in par- 
tial flexion. She was unable to make a fist or to extend the fingers. The radial pulse was 
faintly palpable; there was no ulnar pulsation. She was hospitalized for daily stellate 
procaine blocks and parenteral Hydergine therapy. After 3 days the pain had lessened 
and there was increase in hand function. Daily Hydergine (1 cc. intramuscularly) was 
continued but no further procaine blocks were given. One week following hospitalization 
she returned to her home in a neighboring state with instructions to continue the daily 
intramuscular Hydergine. Treatment was discontinued 1 month later as she was free of 
pain and had recovered full use of the extremity. There has been no recurrence of symp- 
toms. 

Mrs. S. R., 54 years old, was first seen in September 1954. She had fractured her left 
wrist while at work in 1952. The fracture had been adequately treated by an orthopedic 
surgeon but she was disabled by a toothache like pain in the hand and wrist and inability 
to make a fist or to grasp small objects. She was given 4 stellate procaine blocks at 2 day 
intervals and daily intramuscular Hydergine, 1 cc. The blocks partially relieved the pain 
for several hours but there was no increase in hand function. Hydergine was given at 2 to 
4 day intervals for 4 weeks while awaiting authorization for sympathectomy. She had 
less pain than at any time since the injury but there was no increase in hand function. 
Removal of the left stellate ganglion and the thoracic chain to below thoracic 3 was done 
on November 1. Following surgery she improved steadily. Four months later she was free 
from pain; hand function was normal and she had returned to work. 


Two patients have required surgical sympathectomy for reflex dystrophy and 
gangrene of a terminal phalanx following mild trauma to the dorsum of the hand. 
One was seen 5 months and one 10 months after injury. In both instances pro- 
caine blocks resulted in temporary partial pain relief. They were treated before 
Hydergine was available. Results following surgery were satisfactory. These 
cases can be contrasted with similar patients seen soon after injury: 
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CASE REPORTS 


Mrs. M. I., a 44 year old hotel maid, was seen 1 week after she struck her right shoulder 
on a hand basin. She had a severe painful reflex dystrophy involving the entire upper 
extremity. Liberal doses of oral codeine had given no relief. A stellate procaine block was 
done and she was started on daily intramuscular Hydergine, 1 cc. It was necessary to con- 
tinue the Hydergine for 4 weeks at increasing intervals before recovery was complete. 

T. H., a 37 year old housewife, had a biopsy section of a benign lesion in the right 
breast under pentothal-gas anesthesia, the pentothal being given in the left antecubital 
vein. Following surgery she developed progressive pain and decreased temperature in 
the left upper extremity. When examined 2 months later the pain was continuous and 
severe. The radial pulse was not palpable and Allen’s test showed that all of the blood 
supply to the hand was from the ulnar artery. A procaine stellate block resulted in re- 
turn of pulsation in the radial artery. She was given intramuscular Hydergine, 1 cc. at 2 
to 4 day intervals for 4 weeks with complete recovery. It was assumed that the reflex 
dystrophy resulted from abduction of her extremity during the operative procedure. 


Degenerative diseases: Two patients with painful gangrene of the fingers result- 
ing from arteriosclerosis obliterans have been treated. In one, a 60 year old man, 
hospitalization in a warm environment, local debridement and antibiotic therapy 
resulted in healing of the lesions which involved the tip of the right index ring 
fingers. The other, a 69 year old man, had infection of the terminal phalanx of the 
right index finger. Infection was controlled and the phalanx amputated. He was 
given 12 stellate procaine blocks and healing of the stump was complete after 3 
weeks. 


COMMENT 


The treatment of patients with painful vasomotor disturbances involving the 
upper extremities must be individualized. In most instances a trial of conservative 
therapy is indicated before resorting to sympathectomy. 

Hydergine, a combination of hydrogenated alkaloids of ergot, has both a 
central and peripheral site of action. Administered parenterally, it has resulted 
in healing of painful gangrenous lesions of the fingers. If given at 3 to 5 day inter- 
vals during the winter months it will prevent the development of painful compli- 
cations of Raynaud’s disease. The drug has little effect on the phasic color 
changes of Raynaud’s disease. There have been no disturbing side reactions ob- 
served in patients receiving Hydergine. 

Patients with post-traumatic reflex dystrophies should be treated with pro- 
caine sympathetic blocks and intramuscular Hydergine. If progressive improve- 
ment does not occur sympathectomy will be necessary. Conservative therapy will 
suffice in most instances if treatment is started before tissue changes occur. 

Buerger’s disease involving the hands is severe and progressive. Early sympa- 
thectomy is the treatment of choice in these patients if they will refrain from 
using tobacco. It is doubtful if the operation is indicated in patients who continue 
to smoke as the disease will be progressive. Patients with far advanced disease 
may be benefited by treatment. 

Hydergine is effective in controlling the pain of frostbite of the hands. It has 
not been used in severe cases of frosthite with loss of tissue. 
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The symptoms of axillary vein thrombosis may be the result of associated arte- 
rial spasm and not of venous occlusion. Repeated procaine stellate blocks and/or 
parenteral Hydergine therapy have been found effective in relieving the symp- 
toms associated with axillary vein thrombosis. As arterial spasm associated with 
venous thrombosis may result in thrombosis and permanent occlusion of the 
lumen of the arteries to the extremity, early treatment is necessary.’ 

Upper extremity lesions seldom result from arteriosclerosis obliterans. The 
cases of 2 patients with this condition have been reported. Both responded to con- 
servative therapy without forearm amputation. Drugs resulting in generalized 
vasodilatation are not indicated in this group of patients.‘ 


SUMMARY 


A rational plan of therapy for patients with painful vasomotor disturbances 
of the upper extremities has been presented. 

Hydergine will control the painful complications of Raynaud’s disease. It is a 
useful drug for treating patients with post-traumatic reflex dystrophies, frostbite 
and axillary vein thrombosis. 

Patients with Buerger’s disease involving the upper extremities should have 
bilateral cervico dorsal sympathectomy performed when the diagnosis is made. 

Conservative therapy and not radical amputation should be used in the occa- 
sional patient with upper extremity lesions associated with arteriosclerosis 
obliterans. 

Early treatment of patients with vasomotor disturbances of the upper extremi- 


ties is necessary in order to prevent serious morbidity. 
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RESECTION AND HOMOLOGOUS GRAFTING OF THE TERMINAL 
AORTA AND ILIAC ARTERIES FOR THROMBO-OCCLUSIVE 
DISEASE* 


CreicHton A. Harpin, M.D. 


Kansas City, Kan. 


Thrombo-obliterative disease of the aortic bifurcation or Leriche’s syndrome, 
is being successfully treated by operation in recent years as attested by the 
reports of Oudot and Beaconsfield,‘ Julian and associates,’ and DeBakey and 
co-authors.’ The development of and interest in arterial grafting and the pop- 
ularization of aortic aortography have led to a logical surgical approach 
with a concise aid to the correct diagnosis. Surgical treatment of this disease 
has consisted of lumbar sympathectomy, with or without the removal of the 
thrombosed aorta,’ thromboendartectomy,': '® or resection and replacement of 
the surgically created defect with homologous or prosthetic grafts.?+7> 13, 4.15 

For the past two years we have selected resection and graft replacement of the 
occluded aorta and iliac arteries as the treatment of choice. There still are pro- 
ponents of sympathectomy alone for the treatment of this syndrome.‘ Sympathec- 
tomy alone is a palliative measure to improve collaterals, but leaves the occlud- 
ing aortic thrombus in place for proximal propagation. 

Thromboendartectomy seems to have some disadvantages over resection and 
grafting. The proximal and distal limits of endartectomy may lie by chance 
where arteriosclerotic plaques are present. The distal limit of endartectomy may 
be the site of a subintimal dissecting hematoma. 

Warren has described a method of suturing the distal divided cuff of intima to 
the media in order to minimize dissection by blood flow.” This critical distal site 
of endartectomy would seem more prone to thrombosis than when the blocked 
area is spanned by means of a graft. A method of by-passing the blocked arterial 
segment with an end to side arterial graft seems promising. The occluded artery 
is left in place, minimizing dissection and the disturbance of any collateral 
circulation. The use of this by-pass method has more application in blocked distal 
extremity vessels. Frozen or lypholized homograpfts have been used in this series 
of 17 patients. 


CLINICAL SYMPTOMS AND FINDINGS 


Little has been added to the clinical picture of this syndrome since Leriche 
described it*: *-}° (table I). Males are predominantly affected in the fourth to 
sixth decades of life, although we have operated upon 1 patient age 30 and 1 
patient age 35. Fourteen of the 17 patients were males. The duration of symptoms 

* From the Department of Surgery, University of Kansas School of Medicine, Kansas 


City, Kansas. Supported in part by the University of Kansas Surgical Developmental 


Fund. 
Presented during the annual meeting of the Southwestern Surgical Congress in Kansas 


City, Missouri, September 5, 6, 7, 1955. 
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TABLE I 
Clinical manifestations of thrombo-occlusive disease 


Symptoms Number of Cases 

Intermittent claudication 


TABLE II 
Physical findings of thrombo-occlusive disease 


Absent femoral pulses 


was from 9 months to 4 years. The onset of symptoms is insidious. A gradual 
decrease in the diameter of the arterial lumen may develop over a long period of 
time before clinical symptoms appear. Mann and associates,!? and Haimovici® 
have shown that a 60 to 70 per cent luminal reduction is necessary before a 
significant lowering of arterial pressure occurs. 

The symptom most frequently complained of is intermittent claudication, 
affecting the calves, thighs, hips or buttocks. Trophic changes of the skin, sub- 
cutaneous tissues or nails are not present until late in the disease. Symmetrical 
atrophy of both extremities may be present. Pallor of the legs and feet in de- 
pendency and aggravation of symptoms by elevation is characteristic. 

An untimely loss of sexual power in the male is a frequent complaint. Inability 
to sustain an adequate blood flow to fill the corpus spongiosum, or focal degenera- 
tive spinal cord changes due to occluded segmental lumbar arteries, has been 
suggested as the reason for the loss of sexual power.!!: '* 

On physical examination the femoral and distal pulses are absent with lowered 
skin temperatures (table II). The upper extremity blood pressure often is ele- 
vated without any renal dysfunction. However, this hypertension may be only 
an expression of associated systemic arteriosclerosis. 


DIFFERENTIAL DIAGNOSIS 


Thrombo-occlusive disease must be distinguished from other causes of back, 
thigh, and gluteal pain.* Herniated disk, sacroiliac disease and neurologic dis- 
orders must be ruled out. A more important differentiation must be made between 
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Fic. 1. Aortogram showing occluding thrombus near the origin of the renal arteries 


localized thrombo-occlusion of the aorta with distal artery patency and that of 
advanced generalized arteriosclerosis. The systemic and roentgenologic findings 
of arteriosclerosis, onset of symptoms in the older age group, and trophic distal 
tissue changes will aid in the diagnosis of the symptom complex due to systemic 
arteriosclerosis. 


AORTOGRA PHY 


Aortography was done translumbarly on all patients in this series clinically 
suspected of having aortic occlusion. Epidural block was used for anesthesia. 
Seventy per cent Urokon, 10 to 15 cc., was injected as the radiopaque medium. 
A complete aortic block was demonstrated in 11 patients and a localized iliac 
obstruction was present in 6. 

We have not seen any renal function impairment following aortography. 
However, since many aortograms show a proximal propagation of the thrombus 
near or at the level of the renal arteries we have reduced the quantity of Urokon 
to obviate any possible renal complication (fig. 1). The quality of visualization 
with the smaller quantity of dye has been excellent. The extent of proximal block- 
ade is readily determined by the aortogram. Femoral visualization by arteriog- 
raphy is important to learn of distal vessel patency. Percutaneous puncture of the 
femoral artery has not been satisfactory in our experience. Local femoral ex- 
posure for iliac and femoral visualization prior to aortic resection at the time of 
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Fig. 2. Femoral arteriogram to determine distal vessel patency 


laparotomy has been much more satisfactory (fig. 2). The arteriosclerotic changes 
in the aorta at the time of operation are always more extensive than one would 
interpret from the aortogram. 

The aortogram of a patient who has arteriosclerotic changes may show incom- 
plete thrombotic occlusion, with ragged ulcerating craters. On the other hand 
the Leriche syndrome shows a sharply localized blockade. 


PATHOLOGY 


Suggested causes for terminal aortic thrombosis are congenital narrowing, 
localized dissecting aneurysmal defects, ulcerating craters, irregularity of luminal 
wall due to arteriosclerosis, and ilioaortitis. The pathologic changes in the aorta 
have been well described and consist of an occluding thrombus of the aorta with 
distal extension into both iliacs, but usually leaving the iliac arteries open below 
the iliac bifurcation (fig. 3). Aortic occlusion, if untreated, results in a gradual 
proximal propagation of the thrombus until the renal arteries become occluded 
and the patient dies from renal failure.*: '* Distal extremity ischemia is tolerated 
with restricted activity but usually ends in gangrene in from 5 to 10 years.’ '° 


2 
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We have been impressed by the varied pathologic pictures seen in cases of 
ilioaortitis. The disease is different from the localized blockade of arteriosclerosis, 
Two patients, one 30 years old and one 35 years old, are the youngest we have 
seen. The involved segment of aorta and iliac artery is densely involved by the 
surrounding scar tissue. Enlarged lymph nodes showed the picture of chronic 
infection. The proximal aorta and distal arteries showed none of the changes of 
arteriosclerosis. Cultures of the surgically removed lymph nodes, (2 cases), grew 
staphylococcus aureus organisms. 


SURGICAL TECHNIC 


A midline incision is made from the pubis to the xiphoid to permit exposure of 
the aorta from the ligament of Treitz to the iliac bifurcation. The iliac vessels are 
palpated for distal limits of the thrombus and aspirated for the presence of blood. 
Iliac aortography then can be done to determine distal patency. The ureters, 
inferior mesenteric artery, renal arteries and veins are exposed and identified. 
The aorta is mobilized proximally below the renal arteries so that a noncrushing 
aortic clamp may be applied. Palpation will confirm the level of thrombotic 
occlusion of the aorta. If the proximal thrombus extends close to the renal 
arteries a transverse incision is made severing half of the aorta 2 to 3 cm. below 
the renal arteries. A proximal endartectomy of the aorta is done allowing a free 
flow of blood to wash out any residual debris. The aortic clamp is then applied. 
Digital pressure nicely controls the flow of blood during this phase of the pro- 


Fia. 3 Fra. 4 


Fic. 3. Resected surgical specimen showing typical thrombo-occlusive disease 
Fic. 4. Surgical defect spanned with a preserved homologous graft 
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cedure. Heparin is injected into the aorta proximal to the occluding clamp. A 
retrograde removal of the distal aorta is done, ligating and severing lumbar arter- 
ies as they are encountered. 

The iliac arteries usually are occluded above the bifurcation of the external and 
internal branches. Heparin is injected below the occluding iliac clamps. The 
aortic bifurcation and iliac arteries then are resected. The distal occluding clamps 
are released to allow a free retrograde flow of blood. We agree with DeBakey 
and associates that if an endartectomy has to be extended beyond the iliac 
bifurcation the occluded iliac and femoral arteries should be replaced by a 
graft.2 A preserved aortic graft is sutured into the surgically created defect. 
Anastomosis is done with a continuous no. 00000 black silk arterial suture (fig. 
4). Again prior to making the distal anastomosis the occluding clamps are 
removed, allowing a free flow of blood to wash out any debris. Gentle aspiration 
also may be done distally to insure a free patency. After the aortic anastomosis 
is completed the distal clamps are removed, first allowing the graft to fill with 
blood and expel any air. Any leakage then can be sutured under a low aortic 
pressure. The proximal occluding clamp is slowly removed to prevent any 
precipitous fall in blood pressure. A bilateral lumbar sympathectomy then is 
done. Prior to closure of the posterior peritoneum the iliac or femoral vessels are 
palpated for pulsations. 


COMPLICATIONS AND RESULTS OF TREATMENT (TABLE III) 


All of the failures and complications were in patients with complete aortic and 
iliac occlusion treated by resection and homologous grafting. The three post- 
operative complications in the grafted patients were an expression of systemic 
arteriosclerosis. One patient had a cerebral vascular accident with hemiplegia 
9 days postoperatively. This patient recovered but the residual paralysis has 
marred the active recovery of this patient. A below-the-knee amputation had to 
be done 14 days after operation in another patient. A progressive and fatal 
coronary occlusion on the fourth postoperative day accounted for the one death 
in this series. Two patients had a bilateral disappearance of femoral pulses one 
month following resection and grafting. 


TABLE III 
Results of treatment with resection and homologous grafts 
Type of Occlusion Number Mortality Improved Complications 
Terminal aorta and 11 1 6 1—CVA 9 days postoperative 
iliacs recovered 
1—B-K amputation 14 da. post- 
operative 


1—Progressive coronary occlusion 
died 4 da. postoperative 

2—Loss of femoral pulses 30 da. 
postoperative 

lliac 6 None 6 None 
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Fic. 5. Unilateral iliac blockaded segment treated by local resection and grafting 


In 8 instances it was necessary to remove the inferior mesenteric artery with 
the occluded aorta. No sequelae were noticed from this procedure. Seven patients 
with complete distal aortic thrombosis were rejected as candidates for surgical 
repair because of distal vessel occlusion and other findings of arteriosclerotic 
disease. 


SUMMARY 


Twelve of the 17 patients were improved following aortic grafting and sym- 
pathectomy. The basis of judging improvement was the presence of distal 
palpable pulses and the relief of exercise pain incident to a normal day’s activity. 

Whenever we encountered incomplete or unilateral iliac block resection and 
grafting was restricted to the local blockaded segment (fig. 5). Six of such patients 
to date have shown encouraging results. Time will prove whether it is better in 
such a block to limit restoration locally or replace the entire aortic bifurcation. 
Our results are not as encouraging as were some of the reports of patients who 
had thrombo-occlusion disease and who were operated upon with resection and 
grafting. One should keep in mind that thrombo-occlusive disease usually is an 
expression of generalized arteriosclerosis. The surgical treatment should be 
reserved for a highly selected group of patients who have a demonstrated local 
blockade and distal extremity vessel patency. 
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PREVENTION AND TREATMENT OF VENTRICULAR FIBRILLATION 
IN GENERAL HYPOTHERMIA 


JAN NavrAtin, M.D. 
Brno, Czechoslovakia 


Ventricular fibrillation may occur during an operation in general hypothermia! 
and thus endanger the life of a patient. The probability of its origin is greater, 
the more the body temperature is lowered below 28 C. The cessation of blood 
circulation and the operation upon an open heart are the factors, which support 
the origin of ventricular fibrillation. In order to study these problems we have 
lowered the body temperature in dogs down to between 28 and 23 C.; stopped 
their blood circulation for 10 to 12 minutes, and simultaneously opened the 
heart cavities. 


TECHNIC EMPLOYED 


Unsheared dogs, weighing between 20 and 45 Kg. were premedicated with 
0.005 to 0.01 Gm. of morphine and 0.0003 to 0.0005 Gm. of scopolamine in- 
jected subcutaneously. Anesthesia was induced with 0.015 Gm. of pentothal 
per Kg. of body weight of the animal injected intravenously into one of the rear 
extremities. Following intratracheal intubation the anesthesia was maintained 
with ether and nitrous oxide mixed with an equal part of oxygen and admin- 
istered through a half-closed circuit. Wire electrodes of a cardioscope, registering 
the heart action during the experiment, were inserted subcutaneously in three 
extremities. A heart catheter connected to a capacity electromanometer was in- 
serted into the femoral artery which previously had been dissected out. Body 
temperature was checked by a resistance thermometer constructed on the prin- 
ciple that the resistance of an electric conductor alters with its temperature. 
The probe of this thermometer was introduced into the esophagus or deep into 
the rectum of the animal. 

Then the animals were submerged in water containing ice blocks and having 
a temperature of 2 to 4 C. above zero. Warm-blooded animals strive to maintain 
their body temperature unchanged, and to protect themselves from being 
cooled down by putting a complicated defensive mechanism into operation. The 
discharge of adrenalin into the blood stream, the strengthening and acceleration 
of the heart action, peripheral vasoconstriction, muscle twitching and an increase 
of metabolic rate are the principal components of this defence. This reaction 
is an obstacle to the lowering of the body temperature using up the body energy, 
and imposing a greater effort upon the heart. Therefore it is highly important to 
block these defensive body reactions during the cooling. That can be realized 
through deep anesthesia or through the pharmacologic suppression of the vegeta- 
tive nervous system and endocrine glands. This further method, which is the 
basis of artificial hibernation, was applied in our experiments only on two occa- 
sions because of its pretentious postoperative care. 
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In all remaining experiments we attempted to suppress the body reactions to 
refrigeration by deepening anesthesia. At the beginning we were not successful 
every time and had to resort to Procuran in order to eliminate the muscle twitch- 
ing which appeared during the refrigeration. The pulse rate and the blood pressure 
were rising, while the respirations deepened. Body temperature ceased to drop, 
or it rose within a range of up to 0.5 C. In later experiments, however, we suc- 
ceeded in eliminating these (in hypothermia) harmful reactions, by adding 
ether without Procuran, so as to make the temperature, pulse rate, and the 
blood pressure fall proportionally without the detrimental influence of muscle 
twitching. Dogs were subjected to refrigeration in icy water to the point when 
the temperature dropped to 30 to 26 C. After having taken the animals out of the 
water, they were dried and put upon the operating table. Right-sided thor- 
acotomy through the fifth interspace was made and the azygos vein was ligated. 
Ribbons were pulled under the superior and inferior vena cava and threaded 
through elastic tourniquets. The pericardium was opened widely. In the mean- 
time the body temperature dropped to 28 to 23 C. A hyperventilation of the 
lung with pure oxygen lasting for 2 minutes was carried out prior to the cessation 
of the blood circulation, which was accomplished by tightening the ribbons 
pulled through the tourniquets occluding the blood flow through the superior and 
inferior vena cava. Following the emptying of the heart a Satinsky clamp was 
applied occluding the outflow tracks of the aorta and pulmonary artery. Sub- 
sequently the right atrium or the right ventricle was opened through a 3 em. 
long incision. Ten to 12 minutes later the thorax and the open heart were filled 
up with salinesolution after the method of Swan®. Immediately after the air bubbles 
ceased to escape from within the heart, the incision into the atrium was con- 
trolled with the aid of a Satinsky clamp, or the opened ventricle closed by tying 
the stitches which had been previously inserted into the wall of the ventricle. 
Following this procedure, the clamp was removed from the aorta and pulmonary 
artery, and the occlusion of the superior vena cava partially relaxed. In the 
moment the contractions of the heart muscle became sufficiently vigorous, the 
superior vena cava was set free. One minute later the same procedure was applied 
to the inferior vena cava, thus restoring the blood circulation. Cardiac massage 
had to be done frequently at this stage of the operation in order to support the 
weakened myocardium. Controlled respiration, which had been stopped simul- 
taneously with the blood circulation, was again restored and hyperventilation 
started with a mixture of equal parts of oxygen and nitrous oxide. Suture of the 
atrial wall over a clamp and the closure of the thorax followed. 

Spontaneous respiration which usually ceased at 33 to 30 C. during refrigera- 
tion, returned according to the depth of anesthesia at 27 to 30 C. when the warm- 
ing-up was in progress. At temperatures between 31 and 33 C. the dogs began 
to move in the water. They were taken out, dried and subjected to further re- 
warming in an electrically heated cradle. Simultaneously the endotracheal tube 
was removed. After 1.5 to 2 hours the body temperature reached the original 
levels. 

During the experiment the majority of the 18 dogs, which were operated upon 
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showed ventricular fibrillation. The injection of Benodain 0.2 to 0.3 mg. per Kg. 
of body weight into the right ventricle following the release of the superior venga 
cava, did not prevent ventricular fibrillation in our experiments. Because we were 
not able to suppress these ventricular fibrillations, we did not succeed in restoring 
the blood circulation in those dogs in which the fibrillation already had occurred. 
These dogs died during the experiment. 

The cause of ventricular fibrillation in hypothermia is unknown. Unknown also 
is the reason why the suppression of ventricular fibrillation during the hypother- 
mia is so difficult. 

Swan? elaborated a chemical method for ventricular defibrillation and restora- 
tion of the ventricular rhythm. Ventricular fibrillation is stopped by potassium 
chloride which is delivered into the coronary arteries through the massage of the 
heart, while the tonus and a regular ventricular rhythm is restored by the appli- 
cation of calcium chloride. This method has been employed in our experiments 
and we succeeded in stopping the ventricular fibrillation. We failed, however, in 
restoring the rhythmical heart action. Further, we attempted to resolve two 
problems, first, to elaborate upon a reliable method for defibrillation, and second, 
to find a reliable remedy for the prevention of ventricular fibrillation during 
hypothermia. A defibrillator was constructed to produce electric shocks with the 
aid of an isolation transformer. The duration of these shocks is directed by means 
of a time valve switch. The tension of the instrument can be set to an extent of 
between 100 to 200 volts. During defibrillation success depends upon the amount 
of the current supplied to the heart at the moment of the electric shock. For the 
purpose of ascertaining the exact amount of this current, our defibrillator is pro- 
vided with a pulsion valve amperemeter indicating the employed intensity at the 
time of switching on. The electric current is carried into the heart by means of 
two electrodes made of noncorrosive steel insulated on the outer side. An alter- 
nating current of 150 to 180 volts which is produced by the defibrillator in several 
strokes lasting from .1 to .25 of a second with intervals of 1 second, makes all 
muscle fibres not working in coordination contract simultaneously. Thereafter 
all muscle fibres fall into a refractory period after which the heart begins to beat 
in a normal sinus rhythm, provided the myocardium was sufficiently saturated 
with oxygen before defibrillation. In order to meet these requirements it is neces- 
sary to restore the blood circulation by massage of the heart and hyperventilation 
of the lung with pure oxygen. A pink color of the myocardium is an indication for 
the right moment for defibrillation. Experience has shown that an effective ven- 
tricular defibrillation can be achieved when a current of 2.5 to 3.5 amperes is 
employed. As long as this intensity has not been reached, we have not succeeded 
in suppressing the ventricular fibrillation and restoring a normal sinus rhythm 
in all our experiments. Nevertheless a second, and, by no means less important, 
task remained outstanding—the prevention of ventricular fibrillation. The im- 
portance of this problem is apparent from the fact, that after a successful defi- 
brillation, further operating upon the heart in hypothermia was accompanied by 
a renewed fibrillation. To resolve this problem, it was necessary to take notice 
of the operation stages in the course of which the ventricular fibrillation was 
brought about. 
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Fibrillation occurred: 1. Before the cessation of the blood circulation when the 
heart was touched by the surgeon’s hand or displaced by a wound retractor. 2. In 
the period of cessation of the blood circulation the application of a clamp on the 
aorta and pulmonary artery, or an incision into the right ventricle wall was fol- 
lowed by fibrillation. An incision into the right atrium wall provoked no fibrilla- 
tion. 3. While restoring the blood circulation the sudden release of tapes put 
around venae cavae caused a dilatation of the heart, immediately followed by 
ventricular fibrillation. 4. After the restoration of the blood circulation an intra- 
venous or intracardial injection of adrenalin provoked a sudden rise of the blood 
pressure, dilatation of the heart and ventricular fibrillation immediately after 
the injection. 

Our observations are in complete accord with those of Swan, who is of the 
opinion that the myocadrium in hypothermia is extremely irritable and brought 
into fibrillation by even the slightest impulses. Swan considers the mechanical 
trauma to be the stimulus for the fibrillation in periods 1 and 2. For period 3 it is 
the rapid change in tissue pH. However we are of the opinion that, even in the 
periods 3 and 4, mechanical trauma in the form of a sudden dilatation of the 
heart is to be considered a stimulus for the origin of ventricular fibrillation. In 
our experiments we also have found that the dissection of the internal mammary 
artery provoked such a powerful spasm of this blood vessel that the introduction 
of a cannula for taking blood samples was made impossible. The injection of the 
periarterial tissue with Procain prior to the dissection prevented vessel spasm. 
On the basis of these observations we elaborated a hypothesis, that any surgical 
procedure made upon the heart or a sudden dilatation of the heart is a stimulus, 
provoking a spasm of coronary arteries followed by ventricular fibrillation in 
hypothermia. 

We studied the possibility of preventing the origin of ventricular fibrillation 
by means of so-called pharmacologic pericoronary sympathectomy. In further 
experiments, therefore, we injected the pericoronary tissue with 2 per cent Pro- 
cain solution, thus accomplishing a pharmacologic pericoronary sympathectomy. 
In order to protect the heart from premature ventricular fibrillation, which easily 
might be produced by the manipulations necessary during the injection, we have 
lowered the irritability of the heart and the coronary arteries by injecting 1 cc. 
of 0.5 per cent Percain and 1 cc. of Hydergin solution into the pericardial sac im- 
mediately after the opening of the thorax. The efficiency of this pharmacologic 
pericoronary sympathectomy is evident from the comparison of the occurrence of 
ventricular fibrillation in two series of dogs (fig. 1). 

The first series of 18 dogs in which no pericardial injection of the drugs for 
pericoronary sympathectomy were used, the ventricular fibrillation occurred in 
12 dogs (66 per cent). In the second series of 16 dogs only in 3 of them was ven- 
tricular fibrillation observed following the injection of Percain-Hydergin solution 
into the pericardial sac to produce pharmacologic pericoronary sympathectomy. 
In these 3 dogs extraordinary situations were encountered and these perhaps will 
give an explanation of the failure of our method. In the first animal a left-sided 
cardiotomy through the left thoracotomy was done. Air embolism of a coronary 
artery occurred which was confirmed by the electrocardiogram tracings and local 
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OCCURENCE OF NO PHARMACOLOGICAL PHARMACOL DGICAL 
UENTRIC FIBRILL. | PLRICORONARY SUMPATUECTOMY. | PERICORONARY SUMPATHEC TOMY 


FIPRILLATION 


FIQRILL ATION 


Fig. 1. Graphic illustration of results of treatment with and without pharmacologic 
pericoronary sympathectomy. 


findings. The second animal was cooled to as low as 21 C. and the blood circula- 
tion stopped for as long as 19 minutes. The lethal outcome of the second animal 
apparently was due to the extremely low temperature of long duration. The heart 
of the third animal was warmed by means of radiating heat from electric bulbs. 
Tachycardia and premature exhaustion of oxygen reserves of the myocardium 
followed at the time of cessation of the blood circulation. Our method for the 
prevention of ventricular fibrillation proved to be fully justified in further experi- 
ments upon the remaining 13 dogs. In 6 of these 13 animals the right ventricle 
was kept open for 10 minutes without any signs of ventricular fibrillation, al- 
though the same procedure employed in the previous series of animals provoked 
ventricular fibrillation on every occasion. In 7 animals the right atrium was kept 
open for 12 minutes with no signs of ventricular fibrillation. In 3 of these 7 ani- 
mals 1 cc. of 1 per cent adrenalin solution was injected into the right ventricle 
after the closure of the atrium and restoration of blood circulation. There was a 
considerable rise of blood pressure. There were, however no fibrillations, although 
in the previous experiments the fibrillations were provoked by a dose of adrena- 
lin five times smaller. In 1 of these 7 animals 10 ce. of 1 per cent Procain was in- 
jected within 10 seconds into the superior vena cava just before the thorax was 
closed; immediately after the ventricular fibrillation occurred. Pharmacologic 
pericoronary sympathectomy was repeated with a 2 per cent Procain solution, 
and the heart defibrillated with three shocks from the electric defibrillator. After 
5 minutes 10 ce. of 1 per cent Procain solution was injected into the superior 
vena cava in the same manner. After the pharmacologic periarterial sympathec- 
tomy there was no recurrence of ventricular fibrillation observed, and the heart 
resumed its normal sinus rhythm. We assume to have succeeded in demonstrat- 
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ing that the injection of Percain and Hydergin into the pericardial sac, and the 
pharmacologic pericoronary sympathectomy during general hypothermia pro- 
tects the heart to a considerable extent from ventricular fibrillation during 
operations. 


SUMMARY 


Ventricular fibrillation may endanger the life of a patient at any time when 
operated upon during general hypothermia. In order to make the operation a safe 
procedure it is necessary to be equipped with, not only a reliable defibrillation 
apparatus, but also with some remedy which is capable of preventing the fibril- 
lation with great probability. In our experiments an electric defibrillator, which 
controls the current intensity passing through the heart at the moment of an 
electric shock, proved its value. 

Intrapericardial injection of Percain and Hydergin solution with a subsequent 
pharmacologic pericoronary sympathectomy seems to protect the heart to a 
considerable extent from ventricular fibrillation. 
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PLANTAR SURFACES AND THE WEIGHT BEARING PROBLEM* 
Davin W. Rosrtnson, M.D. 


Kansas City, Kan. 


Loss of plantar surfaces presents a special problem. There is no available 
supply of like coverage except other plantar skin which cannot be spared from its 
primary function of weight bearing. Primary closure of such a defect by suture is 
rarely satisfactory as there is no excess and very little elasticity of this tissue. 
Substitutions by free grafts or pedicle flaps from a distant area are not as good as 
the original, and local shifts of plantar tissue are difficult. 

Skin of the sole differs from skin elsewhere. It has a thicker epidermis, espe- 
cially the outer keratin layers, and has a tough dermis which is attached through 
the subcutaneous tissue firmly by fascial strands to the dense plantar aponeuro- 
sis. The strands separate firmly packed fatty lobules which make up a resilient 
pad that can allow movement and at the same time protect underlying bone, 
tendons, nerves, muscles, and blood vessels. Multiple nerve endings in this skin 
primarily are reflexly and consciously protective in aiding weight bearing. The 
blood supply is the most distal in the body and, being etbsinbass may cause 
problems of wound healing. 

Coverage may be very simple to achieve or extremely difficult requiring con- 
siderable judgment and planning. Conditions affecting the blood or nerve sup- 
ply and underlying fascia or bones may markedly alter the planned corrective 
measures. As important as surgical procedures is aftercare, including protection 
on weight bearing and frequent inspection and rest after use, all of which may 
mean lasting success or early failure. 


TRAUMA 


Simple lacerations, after careful cleansing and debridement, if early and rela- 
tively uncontaminated, can be closed. Any possible conversion of a linear wound 
which crosses crease lines at right angles should be made so that the resulting 
scar is away from the ball or heel of the foot. A Z-plasty properly planned will 
break up and prevent such linear scars over weight bearing points. Because of the 
poor blood supply, sutures of nonreactive material such as wire or fine silk must 
be left in place longer than is usual elsewhere. . 

Avulsions, after cleansing, are best converted into closed wounds by simple 
split graft coverage or by sliding or rotation flaps to cover bony prominences with 
plantar skin. The donor bed of the shifted local tissue can be covered with a split 
graft placed over surfaces less important to weight bearing, such as over the instep 


* From the Department of Surgery, Division of Plastic Surgery, University of Kansas 
Medical Center, Kansas City, Kansas. 

Presented during the TY meeting of the Southwestern Surgical Congress, Kansas 
City, Missouri, Sept. 5-7, 1 

Illustrations in this arate’ by courtesy of the A.M.A. Archives of Surgery. 
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Fie. 1A re Fie. 1B 
Fig. 1A. Case 1. Third degree burn of foot 2 weeks after molten aluminum poured in 


boot of 40 year old man. 
Fig. 1B. Case 1. The foot 6 months after coverage with a thick split skin graft from the 


thigh. Some adhesion of toes but not disabling. Works on feet daily without special pre- 
cautions. 


or from the plantar bases of the toes. If available in good condition, and not over 
4 hours has elapsed since the accident, avulsed plantar skin trimmed clean from 
all fat can be sutured to the wound margins as the best possible free graft cover- 
age. Skin grafts from hair bearing parts of the body may be objectionable and 
later can be replaced by full thickness grafts from hairless skin of the sides of 
the foot.! 

Burns are a particular problem. Marginal healing to 1 cm. in width provides 
good surface but, if the defect is greater, the scar epithelial cover later is apt to 
be unstable, easily knocked off or vesiculated, or may form excessive and painful 
callous. With thermal burns, when separation of the slough is slow (over 14 days), 
surgical debridement more rapidly prepares the wound for a split graft. This 
coverage may be sufficient (fig. 1A, 1B) but likely may have to be replaced by 
full thickness skin or a pedicle graft. Callous margins at the juncture of the graft 
can be softened somewhat with emollient ointments such as lanolin, cold cream, 
or vaseline, but often are painful. Free grafts need protection from weight bear- 
ing for many months. Electrical and acid burns are peculiar because of the likeli- 
hood of deep injury and the slowness of the slough to separate (fig. 2A). Pedicle 
grafts are more commonly necessary for these injuries (fig. 2B). 

Frost bite or immersion foot may cause surface coverage problems, but, in 
general, the injury is a vascular one and the necrosis should be treated early 
and most conservatively. No attempt at surface coverage is warranted until the 
loss is clearly defined and dead tissue is separating. 
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Fig. 2A 1G. 2B 


Fig. 2A. Case 2. Deep electrical burn showing ulceration at margin of previously applied 
cross leg flap not large enough to cover. 

Fic. 2B. Case 2. Additional cross leg flap when marginal ulcer persistently drained 
because of deep sloughing aponeurosis not adequately removed before first coverage pro- 
cedure. This coverage has been stable 8 years. 


NEOPLASMS 


The lowly plantar wart and complications of treatment to eradicate it cause 
great disability, entirely out of proportion to the size of the lesion. All types of 
coverage? may have to be employed to cover the defects, especially the irradia- 
tion injuries resulting from excessive roentgen therapy for warts. These uncon- 
trolled and complicated fibrotic or ulcerating lesions, depending upon the location 
and the size, the local blood supply, and the degree of infection present, may 
require surgical correction of varying magnitude from simple excision and closure 
—rarely possible—to full thickness skin grafts (fig. 3A, 3B); local rotation flaps 
(fig. 4A, 4B); filletted toe flaps (fig. 5A, 5B), or—even in the last extreme—cross 
leg pedicled flaps (fig. 6A, 6B). Results, observed by us, of the pie operation of 
Dickson, have not been as good as the coverage type procedures described here. 

Malignant tumors require primary removal to effect cure, weight bearing being 
a secondary consideration. Epithelioma of the sole is rare but does occur. Wide 
surface excision (fig. 7A, 7B) with split graft coverage can be employed as the 
growth usually is exophytic and not very undifferentiated or deeply infiltrating. 
Special problems relating to underlying bony prominences can be solved later if 
the cancer is cured. Melanoma presents a greater problem of coverage if excision 
is planned to include en bloc a wide strip of skin and subcutaneous tissue bearing 
the draining lymph vessels up to include the regional nodes. 

Hypertrophy of the plantar aponeurosis simulating Dupuytren’s contracture 
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Fig. 3A Fia. 3B 


Fig. 3A. Case 3. Multiple plantar warts of 3 years duration in a 27 year old woman having 
received multiple treatments, including irradiation, electrodesiccation, and chemicals. 

Fig. 3B. Case 3. Full thickness skin grafts from the loin 4 months after application. 
Sensation has returned and patient has nearly complete use with protection. 


Fic. 4A Fig. 4B 


Fig. 4A. Case 4. Irradiation ulcer very painful and disabling to a 21 year old woman. 
en therapy 2 years before to plantar wart. (Courtesy of A.M.A. Arch. Surg. April 


Fic. 4B. Case 4. Rotation flap covers defect after ulcer excision and is stable 4 months 
later. Free full thickness graft from loin covers donor bed of flap from base of toes. (Courtesy 
of A.M.A. Arch. Surg. April 1953) 
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Fig. 5A Fig. 5B 


Fig. 5A. Case 5. Irradiation ulcer 5 years after treatment of a plantar wart in a 25 year 
pee: Tie) disabling him most of his time in the service. (Courtesy of A.M.A. Arch. Surg. 
pril 1 
_Fic. 5B. Case 5. Filletted toe flap 3 years later giving stable coverage of plantar t 
with immediate sensation and allowing very early weight bearing. (Courtesy of A.M.A. 
Arch. Surg. April 1953) 


Fig. 6A Fie. 6B 


Fic. 6A. Case 6. Very extensive mosaic wart in a 27 year old Negro woman disabled for 
many months. 

Fic. 6B. Case 6. Large cross leg flap covers most of sole. Stable and quite serviceable 
with protection 2 years after application. 
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Fig. 7A Fig. 7B 


Fic. 7A. Case 7. Irradiation ulcers of both plantar surfaces chiefly instep of a 71 year 
old woman, the result of roentgen therapy for fungus years before. 

Fic. 7B. Case 7. After wide excision for fear of malignant change. Split skin grafts give 
adequate coverage in nonweight bearing area. 


is best left alone unless it is disabling or painful.* A mistake commonly made by 
the unknowing is to consider this a true tumor, likely a fibroma or fibrosarcoma. 
Resection of adequate extent to remove such a neoplasm creates considerable 
defect with resultant painful scars or a large plantar coverage problem if the skin 
attached to the underlying mass is removed. An awareness of the benign course 
of plantar fibromatosis suffices and no treatment usually is necessary. 


RADIATION INJURY 


The defect caused by irradiation is a serious one,‘ because, not only is it painful 
and disabling, but, also, because the adjacent local blood supply is diminished; 
the threat of infection is ever present; malignancy may be present if the lesion is 
of long standing, and the technical problem of coverage is difficult. Bleeding at 
the time of excision may be profuse because the cut vessel ends cannot retract 
in scar. The risk of infection destroying free grafts is very real. The ulcer likely 
harbors organisms refractory to antibiotics. Local tissue allergies, often induced 
from the prolonged topical use of medications, may delay surgery. Necrotic tis- 
sue, such as underlying damaged bone or sloughing tendons and fascia, must be 
removed before coverage, yet the presence of such deeply devitalized tissue may 
not be easy to detect. Radiologic examination may show radio-osteonecrosis but 
does not always give a clear answer. Slough of tendon or fascia often is merely 
suspected. Surgical interference in partly devitalized tissue often causes further 
tissue death (fig. 8A, 8B); therefore, wide debridement is indicated before cov- 
erage of such defects. 
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Fig. 8A Fig. 8B 


Fic. 8A. Case 8. Painful irradiation ulcer following treatment for a plantar wart. Fil- 
letted toe flap tried first but flap slough due to inadequate blood supply plus infection. 
(Courtesy of A.M.A. Arch. Surg. April 1953) 

Fig. 8B. Case 8. Cross leg flap necessary for coverage. Stable after 6 months to allow 
this 21 year old ‘‘quarter-miier’’ to run again in college track meets. (Courtesy of A.M.A. 
Arch. Surg. April 1953) 


INFECTION 


Slough of the plantar surface due to infection fortunately is rare. Removal of 
dead tissue with control of the infection by open surgical drainage and suitable 
antibiotics aiding rest, heat, and elevation are necessary before any coverage 
can be attempted. Local and systemic factors may profoundly affect the course 
of such infections. Venous stasis, such as old varicose veins or the postphlebitic 
syndrome, can be improved at times by judicious vein stripping. Lymphedema 
of any type makes infection worse. Scar tissue from any cause has poor blood 
supply and does not resist infection well. It must be excised down to good minute 
blood supply. Arteriosclerotic ulcers, due primarily to inadequate arterial blood 
supply, are predestined to coverage failure and ultimately will require amputa- 
tion to a level of adequate blood supply. 

Diabetes mellitus is a serious complication when a local plantar coverage 
problem is contemplated. Infection complicates diabetes and vice versa. The 
local blood supply may be perilous at a gross level when more proximal artery 
lumina are nearly occluded, but local sclerotic effects with local damage and death 
of a small deep structure are less obvious. Beneath a small ulcer of the ball of the 
foot may be dead plantar aponeurosis that must be removed before healing can 
take place. Such smoldering infections with slough are difficult to manage without 
adequate removal of all dead tissue and adequate open surgical drainage. Ne- 
crotic bone in a metatarsal must be removed along with the deep ulcer walls of 
dirty, gray, brown granulation tissue and dense, avascular, fibrotic scar. Fur- 
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thermore, diabetic neuritis may have produced diminished sensation of the distal 
plantar skin making the reflex protective mechanism inefficient. Trophic ulcers 
from whatever cause are very difficult to heal or cover with permanency. 


TECHNICAL CONSIDERATIONS 


The simplest coverage possible with the easiest procedure should be the aim, 
but simple closure of a wound or operative incision may place a scar over a 
bony prominence or in the wrong direction of skin tension. If there is adequate 
subcutaneous protective pad over the bone, a free full thickness skin graft from 
the leg, abdomen, loin or groin will give good surface coverage but will require 
protection for at least from 3 to 6 months. If tissue padding for protection of the 
weight bearing point is needed, a local flap often can suffice as a sliding flap or 
more often a local rotation flap, in either case frequently covering the donor bed 
—from a less important weight bearing surface, fig. 4B—with a full thickness 
skin graft. Protection of such a flap need be of shorter duration than for a flap 
from a distant part as usually the nerve supply is intact. A filletted toe flap® is 
helpful only when the defect is no greater in diameter than 1.5 to 2 cm. and is 
close to the base of a toe (fig. 5B). Coverage from a distance® is best accomplished 
by a cross leg pedicle, direct or delayed, according to the position possible for the 
legs, the local blood supply, and age of the patient. The opposite calf or anterior 
thigh are the donor sites. Such a pedicle flap definitely must be protected long 
from weight bearing, usually 6 to 12 months. 

Aftercare is just as important as the operation for success. Good orthopedic 
consultation preoperatively and postoperatively will help solve the difficult 
problem of shifting the weight from the new surface until it is firm, viable, and 
with sufficient sensation to protect itself from injury. Special shoes, metatarsal 
bars, arch pads, sponge rubber, or felt can be used to protect the grafts. Complete 
rest by staying off the feet for 2 to 3 weeks at first, the wearing of a resilient 
mechanical pressure dressing such as applied by an ACE bandage for another 
month, and graduated weight bearing with cane or crutch are important. Ordi- 
narily 3 months is required for sensation to return to free grafts and 6 to 12 
months for flaps, but the patient certainly need not stay off his feet entirely for 
this time. Frequent inspection is necessary and extra precautions and rest are 
required when grafts appear red or blistered. The patient must be warned that 
he is a potential candidate for trouble from pressure sores, blisters, or painful 
callouses around the substituted surface the rest of his life. 


SUMMARY AND CONCLUSIONS 


Plantar skin, being a unique organ, can only be substituted for when lost and 
cannot be replaced. Success of coverage can only be achieved by careful assess- 
ment of the loss, judgment in timing the procedure, planning and executing 
technical procedures, and after care for the surface from bearing weight until 
sensation develops. Problems of loss from trauma, burns, cold injury, plantar 
warts, neoplasms, irradiation defects, and infections are discussed and patients 
with such problems satisfactorily covered are demonstrated by illustrations. 
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EDITORIAL 


THE LAW OF DIMINISHING RETURNS AS IT APPLIES TO 
ULTRARADICAL SURGERY FOR CANCER 


In an address delivered before the Manchester Medical Society, Sir Heneage 
Ogilvie quoted Ericksen, who wrote in 1895: ‘“There cannot always be fresh fields 
for conquest by the knife. There must be portions of the human frame that will 
ever remain sacred from its intrusion—at least in the surgeon’s hand. The sur- 
geon of the future can scarcely hope to invent new operations, he must be con- 
tent to modify and perfect those that have been devised by the genius and skill 
of his predecessors.” 

That this prophecy has been proved false is obvious to all who have observed 
the intrusion by the surgeon into every region of the body. Advances have been 
attributed to surgical skill, imagination and courage—qualities with which the 
pioneers were equally endowed. Progress, then, has been possible because of 
advances in affiliated fields—advances that have permitted a surgical approach 
to lesions hitherto inaccessible and a more radical extirpation of malignant 
lesions. 

To date, it has been reasonable to impose an ultraradical operative procedure 
for certain types of malignant lesions when done as a phase of surgical investiga- 
tion. With the experience that has been gained, is it not now time to evaluate 
carefully the results of such operations before the gradual transition from the 
period of surgical investigation to accepted therapy has progressed further? 

To justify the procedures that. have been referred to facetiously as the com- 
mando or evisceration operation, an unbiased critical review must reveal not only 
an appreciable improvement in the 5 year and 10 year survival rates but also 
unquestioned evidence that this prolongation of life has been worth while from 
the standpoint of the patient. Patients with cancer and the relatives of patients 
with cancer fall an easy victim to surgical exploitation, in particular when a 
hopeless prognosis is presented as an alternative to an extremely radical opera- 
tive procedure. There are many experiences in life that are worse than death. One 
is a prolonged period of invalidism during which the patient may be a severe 
burden to himself and his relatives—a burden with a serious emotional impact 
and a financial burden that may, in many instances, devastate the family 
finances. 

Webster has defined the law of diminishing returns as follows: “The observed 
fact or law that in any given stage of the arts an increase of labor or capital ap- 
plied beyond a certain point, as in the cultivation of land, causes a less than 
proportionate increase in the production from the unit to which the additional 
labor or capital is applied.” That this law applies in all surgical procedures with 
even greater emphasis than in the illustration quoted is obvious when it is real- 
ized that the person most concerned is the recipient of the additional labor and 
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capital, namely the patient. By comparison, the concern of the surgeon should be 
insignificant. 

These comments are not to be construed as those of a defeatist. The signifi- 
cance of the information gained by ultraradical procedures, relating at least to 
the limit to which surgery may be extended, is readily granted, but the question 
as to whether or not the results of some of these operations have been in the best 
interest of the patient has not been answered satisfactorily, at the moment. 

The wise industrialist will exhaust every means to determine at what point a 
further increase in labor and capital will fail to produce a proportionate increase 
in production. As surgeons, are we not derelict in our responsibility to our pa- 
tients if we neglect to determine this point with even a greater degree of exact- 
ness? Instead of being interpreted as the comments of a defeatist, it is hoped that 
these comments will be interpreted as they are intended, namely as a sincere 
plea for an objective re-evaluation of the problem in the light of present experi- 


ence. 
Howarp K. Gray 


Section of Surgery, 
Mayo Clinic and Mayo Foundation,* 
Rochester, Minn. 


* The Mayo Foundation, Rochester, Minnesota, is a part of the Graduate School of the 
University of Minnesota. 
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BOOK REVIEW 


The editors of The American Surgeon will at all times welcome new books in the field 
of Surgery and will acknowledge their receipt in these pages. The editors do not, how- 
ever, agree to review all books that have been submitted without solicitation. 


A Stereoscopic Atlas of Human Anatomy. David L. Bassett, M.D., Associate Professor 
of Anatomy, Stanford University, California. Section III. The Upper Extremity. Port- 
land, Oregon, published by Sawyer’s, Inc. 

Some months ago, we had the pleasure of reviewing Section II, The Head and Neck, of 
this atlas series. At that time, it was believed that this work was a most important and 
refreshing approach to a detailed subject. 

Dr. Bassett has maintained the high standard which he set for himself when he em- 
barked on this project, confirming our original impression. 

For the information of those unfamiliar with the Sections previously published, it 
should be explained that these volumes consist of plastic ring bound, carefully labeled, 
line drawings which are made from projection of a color transparency of an actual dis- 
section. For each drawing, a stereoscopic color photograph is furnished, contained in the 
popular View-Master® reel form produced by Sawyer’s, Inc. They may be viewed in 
either a View-Master® stereoscope or projector. A battery-illuminated stereoscope ac- 
companied the books. 

On completion of this series, Dr. Bassett will have accomplished a tremendous under- 


taking and made a very real contribution to the study of human anatomy. 
Tuomas G. Orr, Jr., M.D. 
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